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|= |..NO WATER CONNECTIONS REQU R=) 


Silver brazing bellows 
assemblies with new 


750-watt TOCCOTRON 


~*~ 


NEW LOW-COST TOCCOTRON 


¥ 


| ¥ ERE is an induction heating machine 
I that’s as simple to hook up and operate 
as a portable radio. The new 750-watt (output) 
TOCCOTRON operates from a 110-volt, 60- 
cycle supply and does not require any water 
connections. This simplicity of installation in- 
creases the flexibility of induction heating. 
You can set up this compact bench-type unit 


THE OHIO CRANKSHAFT COMPANY 





the portable bench-type induction heating unit 


easily and quickly in any location for small 
or large runs . . . to adapt induction heating 
readily to changing production requirements. 
It is designed primarily for silver brazing and 
soldering but can be used for hardening, an- 
nealing or forging (within its power capacity). 
Available for immediate delivery. 


Mail the coupon for complete details. 


~-— Mail Coupon Tod 


| 
| THE OHIO CRANKSHAFT CO. 
Dept. T-3, Cleveland 1, Ohie 


FREE | 6 


BULLETI 


Send details on New 750-watt 
TOCCOTRON. 
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Titanium Dioxide Very Scarce 
A porcelain enamel of great prom- 
is one in which a form of 
itanium appears in perhaps both the 
rit of the enamel and the base steel. 
any porcelain enamelers are all set 
o use this titanium dioxide frit be- 
ause it provides such marked opaque- 
ess that only one coat of enamel is 
needed. However, the supply of 
itanium dioxide has been decidedly 
hort for several months and a recent 
check shows little, if any, improve- 
nent. One producer of titanium oxide 
has made the discouraging statement 
that the porcelain enameling industry 
can buy only 10% of its desires in 
1947. There is competition for its 
purchase from makers of paints, var- 
nishes, paper, rubber, etc. 


Ferrous Castings to Rise 
Though one ferrous foundry has 
come out nobly to promise freezing 


pof castings prices despite recent rises 


in coal, pig iron, scrap, coke, and 
freight rates, we fear this is an idle 
gesture with regard to castings gener- 


tally. Foundrymen had already “sharp- 


ened pencils” in figuring sales prices 


fover costs and there was not much 
pmargin left. Foundrymen, of course, 
realize that they have to compete with 


other metal forms and will pull their 
punches when they do lift prices. 


‘Moly Tool Steels 


The predicted advance in 18-4-1 
tungsten, chromium, 
vanadium alloy, has taken place. This 
refocuses attention on molybdenum, 
which has been been unchanged for 
many months and promises so to 


Continue. Now is the time to recon- 
sider use of a 6-6-4-1 tool steel (tung- 
‘ten, molybdenum, chromium, vana- 


ium) where 6% of “moly” does 
the ¥ of 12% of tungsten — and 
onsiderably cheaper price. It 
'S perhaps best, too, to become better 
ed with moly steels during 
peace so that in case of war we are 
Css dependent on tungsten, there 


1Or a 


peace 


being an inexhaustible supply of 
American molybdenum. Most of 
AUGUST, 1947 


China's available tungsten is being 
bought by Russia. 


“Hold That Tiger”—Tin 

The present contract between the 
U. S. and Bolivia to buy the latter's 
tin is based on 80c per lb. When 
the contract expires Dec. 31, 1947 
there will be pressure to raise tin 
prices considerably, one Bolivian- 
inspired argument being to raise tin 
“commensurate with other metals,” 
which they claim would bring tin to 
$1.05. However, using metal price 
averages for 1922 to 1926 as a base, 
tin should sell at only 29c to be com- 
mensurate with its rival, aluminum, 
and at 944c as regards lead, which 
now sells at the highest price for all 
time. Whereas aluminum has dropped 
42%, copper has gained 54%, zinc 
is up 55%, tin up 61% and lead 
95%. It behooves Uncle Sam to drive 
a sharp bargain with Bolivia, come 
Dec. 31. Logic is with our “Uncle.” 


More Variety in Beryllium Alloys 

One drawback of the beryllium 
copper alloys is that they are expen- 
sive—a recent advance in price be- 
cause of a rise in beryl ore having 
made them more so. However, the 
Beryllium Corp. is bringing out 
several new alloys, among them one 
with less tensile strength than in the 
original alloys, but of sufficient 
strength to serve in several applica- 
tions. Too, what is described as a 
“remarkable alloy” is one of beryllium 
and nickel, still under development. 
There is good news also in the fact 
that whereas the refiners originally 
could not work with ore leaner than 
10% beryllium oxide, they can now 
reduce profitably a much leaner ore. 
So, look for expanding applications 
of this interesting metal. 


Beware Nut and Bolt Scarcities 
Almost all sizes of ferrous nuts 


and bolts are critically scarce, though ‘ 


some improvement is expetienced in 
brass lines. But the steel fastener 
supply is no better than a year ago 
due to failure to get from the steel 


mills sufficient tonnage of wire and 
rods, materials previously allocated 
under OPA. More and more will 
bolts and nuts come under black 
market operations, as in steel sheets. 
So, fabricator, better consider other 
types of fastenings where you can— 
perhaps one-piece castings or all- 
welded assemblies. 


Silver Is a Bargain 

Might as well plan to use plenty 
of silver for industrial purposes. It 
is cheap these days (6134c as this is 
written). Neither monetary nor com- 
mercial uses for silver are adequate 
to absorb present large production. 
Moreover, there seems little prospect 
of resumption by India of large scale 
purchases. So, go ahead with those 
plans for silver brazing. 


Lead Improves Gradually 

Lead supplies improve gradually. 
A month ago consumers secured 90% 
of their needs; today they get 95% 
to 100%. Washington set aside 7,000 
tons to allocate to distressed con- 
sumers in June, but they bought only 
half of that, indicating fair measure 
of satiety. 


Plenty of Stainless Steel 

If there is anything you could well 
make of stainless steel as a raw mate- 
rial, by all means consider it for it 
has become so plentiful that some go 
so far as to call it a drug on the 
market. 


Better Vanadium Supplies 

Users of vanadium will be encour- 
aged to learn that receipts of domes- 
tic vanadium ore in first quarter 
1947 were largest since third quarter 
1945. Receipts were 63% greater 
than last quarter 1946, though im- 
ports were 46% less. Domestic pro- 
duction has gained continuously since 
the low point of first quarter 1946. 
Consumption in first quarter 1947 
was 1% better than previous quarter, 
with continuous gain since second 
quarter, last year. 
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HIGH-TENSILE STEEL 








When frame, body panels, fenders, wheels and other 
structural parts are made of N-A-X HIGH-TENSILE, a truck 
uses its horsepower to deliver goods, not deadweight. 
The high physical properties of N-A-X HIGH-TENSILE 
make possible weight savings up to 25% in section, yet 
maintain superior strength and have increased resistance 
to fatigue, corrosion, abrasion and denting. 


On the job, the savings in pounds mean a savings in 
dollars. Gasoline economy is improved. Maintenance 
costs are reduced. Life factor is increased. 


If you make a product that moves, it will move more 
efficiently and economically through the application of 
N-A-X HIGH-TENSILE. Good formability, excellent weld- 
ability and fine surface texture for finishing make 
N-A-X HIGH-TENSILE a great steel to work with, too. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION e DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORAT!ON 
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Frontiers 








by Harold A®Knight News Editor 


Developments in Economics, Government and Industry 


During the hot summer months 
one tries to save his brain power, if 
any. It is in this spirit that we avoid 
(00 logical and orderly a presentation 
of “the situation,” as we have learned 
it. Rather will we deal with “ships, 
shoes and sealing wax; with cabbages 
and kings” and just as they come out 
of the hopper, hopping somewhat 
erratically from one idea to another. 

Perhaps the chief concern is the 
continued influence of inflation, with 
another series of rises in several com- 
modities set off by the high boost to 
coal wages. Workers with metals may 
be interested to learn that statistics 
prove them perhaps relatively higher 
in price than many other commodi- 
ties. Thus, the Bureau of Labor is 
authority for the statement, embrac- 
ing the period from the March peak 
to May 1947, that all commodities 
have dropped 12.8%, but copper rose 
15% and tin 14.3%, offset some- 
what by a decline of 25.6% in steel 
‘crap (prices of scrap have risen 
since). In fact, barley, cotton and 
corn were the only other materials 
0 rise 

Another important theme has been 
tax reduction. We are already lag- 
ging behind certain other allied coun- 
ties. Thus, the United Kingdom has 
experienced its second tax reduction 


and Canada has been treated to tax 
Cuts of 29%, 
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On the subjéct of democracy and 
other forms of government—always 
a good topic where argumentative 
people gather—Robert R. Wason, 
chairman, National Assn. of Manu- 
facturers, agreed before the American 
Society of Mechanical Engineers that 
Secretary Marshall’s suggestion that 
the European nations get together on 
plans for self-aid is good. It would be 
equally desirable, states Mr. Wason, 
for the American Government to ar- 
range for the export of the competi- 
tive enterprise system that made 
America, instead of the export of our 
products with the re-export of social- 
istic doctrines that may well keep the 
European peoples in poverty. 

On much the same theme Charles 
E. Wilson, president, General Motors 
Corp., said that he is against discard- 
ing the proven efficient engine that 
gave the American people the highest 
standard of living in the world and 
replacing it with some imported type 
from Europe—similar to a jet engine, 
with only one spark plug—the state 
—and which depends for power on a 
blast of hot air. 

Dr. Charles A. Thomas, technical 
director, Monsanto Chemical Co., 
comments on how many technical 
ideas have originated in Europe and 
then been developed by American 
genius. However, physical destruction 
and moral disruption have brought 


about a serious decline in science 
abroad. “We can no longer look to 
other nations for the spark which 
American genius can blow, tender 
and fan into a great fire.” In short, 
American research must now have the 
sole originality and creativeness. 


Many Volunteer Ideas on 
Industry 


As to progress in industry, H. A. 
Toulmin, Jr. president, Hydraulic 
Press Mfg. Co., says that too many 
manufacturers are standing with one 
foot in the past and the other on a 
banana peel. They make the same old 
products, in the same old way, year 
after year. Take a tip from the auto- 
motive industry. Look at Tucker and 
his brand new product. Remember 
Ford and the utter ruthlessness with 
which he scrapped machines before 
they wore out. 

Paul G. Hoffman and Raymond 
Rubican, Committee for Economic 
Development, say that small business’ 
chief problem is management and 
that more failures are due to lack of 
skill in running the enterprise than 
to any other single cause. They sug- 
gest that suppliers and trade associa- 
tions increase their technical aids to 
small business, that community or- 
ganizations widen their services and 
that colleges set up special training 
courses. 

The average work week in 1960 
will be 37.7 hours, with two weeks’ 
vacation with pay universal, predicts 
the Twentieth Century Fund. In that 
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Contests of human speed and endurance are often 


decided by small margins — by split seconds. 


And in stainless steel, too, it is the small differences 


that separate the quality metal from the “also-rans.” 


But these seemingly small differences are of suffi- 
cient importance to warrant careful consideration 
when the quality of your product and the integrity 
of your trademark are at stake. 


Ingredients used in Sharon Stainless Strip Steel are 
carefully selected to exacting laboratory standards 
»..are precisely blended, melted and refined...are 
worked by experts, by men who have devoted their 


lives to producing quality steel for quality products. 


SHARON STEEL CORPORATION 


A 


Pat 30 o ° f - ‘ j z 
SAW, 1 Cnn y Watha 
é 


*RODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL 
-OMPANY, NILES, OHIO; DETROIT TUBE AND STEEL COMPANY, DETROIT, MICHIGAN; BRAINARD 
‘TEEL DIVISION, Warren, Ohio. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High 
‘arbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoop—Detroit Seamless Steel 
ubing—Seamless Steel Tubing in Alloy and Carbon Grades for Mechanical, Pressure and Aircraft 
\pplications—Electrical Steel Sheets—Hot Rolled Annealed and Deoxidized Sheets—Galvanized 
heets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Steel Strip—Steel 
itrapping, Tools and Accessories. 


MSTRICT SALES OFFICES: Chicago, IIl., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., 
ndianapolis, Ind., New York, N. Y., Philadelphia, Pa., Rochester, N. Y., Los Angeles, Calif., 
San Francisco, Calif., St. Louis, Mo., Montreal, Que., Toronto, Ont. 








vear there will be 63,400,000 workers. 
' Every engineer, especially the 
young one, finds that “Kilroy was 
here” on some supposedly new inven- 
rion, states D. W. McLenegan, assis- 
rant to the manager of engineering, 
General Electric Co., Bloomfield, N. J. 
However, the ideas of a young engi- 
neer should be encouraged, whether 
patentable or not, provided that they 
indicate sound analysis and original 
thinking, he advocated. These at- 
rempts may forerun valuable contri- 
butions eventually. 

And finally, what's new in U. S. 
self-defense is that available mine 
sites have been selected for under- 
ground ordnance plants—such mines 
as gypsum, copper, lead, zinc, marble, 
salt, limestone and sandstone. Mini- 
mum requirements are 30,000 sq. ft. 
of floor space, a roof of 8 ft., and a 
reasonably level floor. We already 
have several hundred million square 
feet of available space mapped out. 


Powder Metals Met Emergencies 


Ever hear of nails being pressed and 
sintered from metal powders? Or a 
hexagonal nut produced, threads and 
all, in a single operation? Also, heat- 
ing elements from iron and aluminum 
powders, and ceramics for home cook- 
ing and heating units? 

In fact, powder metallurgy was re- 
sorted to as am emergency process in 
Austria during the recovery period 
after the recent war. Progress was 
impeded no end because of lack of 
certain minor gadgets and parts that 
made the whole assembly useless. 
Things were made of powder metal- 
lurgy that had previously not been 
deemed practical or even possible. 
What was learned in the emergency 
may have uncovered accepted and 
permanent applications in the future. 

Metallwerk Plansee, Reutte, Tyrol 
section of Austria, was engaged in 
manufacture of many ordnance items 
during the war. The end of the war 
left Reutte without a working pro- 
gram, without customers and without 
financial support. The story is told 
by Dr. Paul Schwarzkopf, president 
and director of research, American 
Electro Metal Corp., and published in 
Powder Metallurgy Bulletin for May. 

machinery and staff of engi- 
neers and skilled workers had re- 


Maincd unimpaired throughout the 
War. Finally, the personnel loaned 
thei: savings and earnings to the 
man 


ment. Luckily there was an 
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availability of powders at the time of 
lack of bar metal stock. 

Without the Metallwerk Plansee 
the electrified Austrian railways would 
not be running today. Burnt-out com- 
mutators of generators were replaced 
from powders. Carbon brushes, pre- 
viously imported from France, were 
of minus quantity, hence Reutte pro- 
duced carbon brushes by sintering. 





parts and household appliances. Often 
the plant itself suffered breakdowns 
of gears, shafts, etc., all of which was 
replaced by its own special process. 
Assemblies of magnets and pole 
shoes, pressed simultaneously, repre- 
sent a new development which may 
be adopted in the United States. This 
method does away with assembling of 
separately produced magnets and pole 




















‘T'll be late, dear! I'm working on a new shape!” 




















Left without coal, electric power be- 
came more important and many 
household functions depended on 
electric heating and cooking utensils, 
and here powder metallurgy came to 
the fore. The close relation between 
powder metallurgy and ceramics was 
demonstrated by forming these cera- 
mics in the presses and furnaces used 
by the p.m. techniques. 

Reutte produced pressed and sin- 
tered key blanks, latches and lock 
boxes. Remarkable skill was revealed 
in the manufacture of varied machine 


shoes and eliminates clamping, rivet- 
ing and soldering. Reutte presses 
layers of powders of magnet and pole 
shoe material, then sinters these com- 
posite compacts in a single operation 
Sintered bimetals on iron-nickel base. 
and sintered diamond-embedded l- 
loys, pressed and sintered from dia- 
mond, iron and copper powders, are 
further examples. 

Take the hexagonal nut mentioned 
in the opening paragraph. Sintered 
nuts can be impregnated with oil and 
low-melting metals. They are more 
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Florence Pipe Foundry & Machine Co. 
Fulton Foundry & Machine Co., Inc. 
General Foundry & Manufacturing Co. 
Greenlee Foundry Co. 
The Hamilton Foundry & Machine Co. 
Kanawha Manufacturing Co. 
Koehring Co. 
Johnstone Foundries, Inc. 
Lincoln Foundry Corp. 
The Henry Perkins Co. 
Pohiman Foundry Co., Inc. 
Rosedale Foundry & Machine Co. 
1 Ross-Meehan Foundries 

' Shenango-Penn Mold Co. 
Standard Foundry Co. 
The Stearns-Roger Manufacturing Co. 
Traylor Engineering & Mfg. Co. 
Valley tron Works, Inc. 
Vulcan Foundry Co. 
Warren Foundry & Pipe Corporation 
' Washington Machinery & Supply Co. 
, E. Long Ltd. 
Otis-Fensom Elevator Co., Ltd. 


Ne 
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Ansonia, Connecticut 
Florence, New Jersey 
Cleveland, Ohio 
Flint, Michigan 
Chicago, Iinols 
Hamilton, Ohio 
Charleston, West Virginia 
Milwaukee, Wisconsin 
Grove City, Pennsylvania 
Los Angeles, California 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 
Worcester, Massachusetts 
Denver, Colorado 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, California 
Phillipsburg, New Jersey 
Spokane, Washington 
Orillia, Ontarie 
Hamilton, Ontarie 


“This advertisement sponsored by foundries listed above.” 


Note that the body casting is chrome-plated and ground, to ¢ 
tremely close tolerances. All these Meehanite Castings are produced 
in Type GA Meehanite providing a minimum tensile strength 0 
50,000 psi (1.2” diameter test bar), uniformly solid, dense and machin 


able castings, which maintain their original accuracy permanent) 


When analyzing the component parts of your equipment be suf 


you are acquainted with the superior properties and high quality 





which can be built into it with Meehanite Castings, 








| i 
MEEHANITE FOUNDRIES ol 
American Brake Shoe Co. Mahwah, New Jersey 0 alter ; yrecisi achinery is produced by The Pipe D 
‘ The American Laundry Machinery Co. Rochester, New York nly quality, high oa lene = | . y y 
Stas Pountiy Oe. Bolwell, Wiehigns achinery C leveland, Ohio. Outstanding in their lines & ,, 
Banner Iron Works St. Louls, Missouri Machinery Company, Clevela d, 8 
Bernt Feandry & Mechine Ge... ivvtngton, Hew leseay pipe threading equipment producing API quality threads. 
Builders tron Foundry Inc. Providence, R. |. 
H. W. Butterworth & Sons Co. ...Bethayres, Pennsylvania F : , . , : . 
tt Continental Gin Co... | Birmingham, Alabama Illustrated is a receding chaser die for pipe threading and rhe five & ¢, 
‘ The Cooper-Bessemer Corp. Mt. Vernon, Ohio and Grove City, Pa. , , ‘ 7 7 . . . 
Crawtord & Doherty Foundry Co. Portland, Oregon important Meehanite Castings embodied in its construction. ‘ 
/ Farrel-Birmingham Co., Inc. 




















MATERIALS & METHODS 





than machined 
Q uts and have no tendency to rust 


orrosion -resistant 


r stick. 
nce and Imagination” 


The war made Americans con- 
ious of the importance of industrial 
esearch which went a long way 
owards bringing victory. That spec- 
cular winner of wars, the atomic 
bomb, was the direct product of re- 
search. There develops, too, a new 
concept of research. The researcher 
must not depend too closely on old 
formulas and concepts. Remember 
that trite example of early aeronau- 
tical engineers who could prove on 
paper that the bumble bee cannot fly. 
A host of successful researchers rude- 
ly knocked over old rules and con- 
cepts—such men as “Boss” Kettering 
who, for instance, designed a radi- 
cally new cylinder for a Diesel engine 
along lines previous experts had said 
were impossible. 

Retiring veteran researchers are 
passing along to younger generations 
some new basic principles, chief 
among which is to take nothing for 
granted that appears in the text books 
and handbooks. 

Much along these lines was a re- 
cent talk by Dr. J. R. Van Pelt, educa- 
tional director, Battelle Memorial 
Institute. Making the statement that 
research and development may even- 
tually employ as many new engineer- 
} ing graduates as the combined fields 
_ of production, sales and management, 
| Dr. Van Pelt proceeds to lay down 

some principles for the training of 
these engineers. 

There is a growing emphasis, says 
Dr. Van Pelt, on mastery of scientific 
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line 1s 


ne five He 

ne tundamentals. In the research labora- 
tory, the engineer with incomplete 
knowledge of fundamentals is severely 

to ex: 


handicapped; no “handbook engi- 
duced HM neers” need apply. Research organi- 
el zations are constantly seeking men 
? who combine originality of outlook 


achio: Be with rigorous scientific knowledge. 
rently. “Brilliant research is the offspring 
_&® 0° that happy pair, science and imag- 

€ SUIS RE ination. Some of the greatest leaders 
juality HP ‘9 research, appraising the qualities 
that have contributed to success in 

research, have placed unquenchable 
Optimism, freedom from restraint, 

and uninhibited imagination far 


above technical knowledge. Formal 
education has been excoriated for its 
tenden y to deaden these precious 
virtues and to substitute nothing bet- 
ter than dull data. The charge is only 
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partly proved, but there is enough 
truth in it to hurt. It is along the 
frontiers of knowledge, not in the 
well-traveled interior, that adventure 
is to be found. There the imagination 
can take wing; there the rewards of 
intellectual courage are greatest.” 

Research engineers need to be ex- 
pert observers and to be on the alert 
for those inconspicuous departures 
from the expected which have led to 
many a discovery, the speaker said. 
In commenting on the engineer's need 
for a good command of English, he 
said: “Take the case where an engi- 
neer must convince nontechnical man- 
agement that it should change a 
manufacturing process, use a new 
material or introduce a new product. 
It is not sufficient that the nontech- 
nical report should be correct; it must 
also be convincing. To be convincing 
the language must be thoroughly un- 
derstandable and, if possible, attrac- 
tive. Such requires thorough training 
in nontechnical English.” 


Too Little—Not Too Late 


We are indebted to “Private Wire,” 
house organ of the American Brake 
Shoe Co., for what they call an “engi- 
neering thriller.” It is a story of the 
construction of the Salmon River 
Bridge in Alaska. 

The steepness of the river banks 
required that this bridge be of canti- 
lever type. The two ends were built 
out from the opposite shores, to be 
joined in the center by a final heavy 
truss. Since this river freezes in 
winter to a depth of 60 ft., the engi- 
neers placed a trestlework of wood 
on the ice to support the two bridge- 
ends, confident of completing the 
structure before the spring thaws. 

The two wings, of immense weight, 
were extended over the icebound 
torrent until they almost joined; and 
the central truss was then dragged 
up. To their horror, instead of being 
the 16 ft. it was but 14 ft. long. 
The specifications engineer, in draft- 
ing his order, had failed to close a 
vital numeral. Spring was fast ap- 
proaching. More than a million dol- 
lars had gone into the bridge. 

Imploring cables burned the wires 
to the firm in Pittsburgh which had 
made the central truss. Extra gangs 
of men labored continuously at the 
steel mill until a new structure was 
thrown in the flat-cars, and hurried 
at express speed to Seattle. Gangs of 
men frenziedly hurled the truss 


aboard a vessel. At the Alaska ter- 
minal new gangs still more frenziedly 
unloaded it on a waiting train. That 
train was whisked to the banks of 
the Salmon River. Here more frantic 
men, toiling like demons, lifted the 
truss to the center of the structure 
and fiercely bolted it into place. Forty 


minutes later the ice went out! 


Please, Mister-—An !mitation! 


Ordinarily we do not wish to stop 
the trend of modernity. But we at 
least gulped with something akin to 
dismay when we learned that a fore- 
sighted manufacturer is building the 
old-fashioned outhouse of aluminum. 
Somehow that isn’t quite cricket, as 
the English would say. 

An outhouse, as so many of us re- 
member with nostalgia, is a place of 
retreat—a haven where the over- 
burdened Head of a boisterous house- 
hold could snatch a few moments of 
solitude and surcease from care. It 
was a place, too, where adolescent 
Willie, recently graduated from the 
child’s lower seat to the adult bench, 
could try out those dried corn silks in 
his clandestine corn cob pipe, away 
from prying eyes of parents. 

The aristocratic outhouse of yore 
had cooling ivy or morning glory 
growing up its walls. Will not these 
plants be allergic to aluminum? Even 
the wooden walls themselves, mel- 
lowed by wind and sun, had a sweet 
musty old smell, like the keg in which 
whiskey has aged through the years. 
The wasp or bumblebee built a nest 
under the eaves and buzzed away the 
hot days of midsummer. Will he 
build under aluminum eaves? 

Finally, come Halloween: How 
easy it will be for the village rough- 
necks to tip over the light aluminum 
number, usually with protesting 
grandpappy inside! 

However, we are willing to make 
one concession in the interest of 
progress. Let it be made of aluminum. 
But that metal is so versatile that it 
will take an infinite number of fin- 
ishes. Let it, therefore, resemble the 
old-fashioned little building, with 
imitation planks comprising the walls 
running up and down. Let it have the 
crescent-shaped windows and imita- 
tion cedar shingles, some of them a 
bit askew. Even paint in a wasp’s nest 
under the eaves. 

And when it’s finished we'll stand 
off ten paces and view it critically. 
We've compromised, but the nostalgic 
lump will not down from our throat. 
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New, even startling, possibilities in screw-machine out- 
put of cylindrical and ring-shaped parts have been 
opened up through the use of Rockrite Tubing. In one 
case, two parts were finished simultaneously from Rock- 
rite Tubing whereas only one could be made at a time 
from ordinary mechanical tubing. The output of parts 
per machine hour in other cases has been raised 60 per 
cent... even 100 per cent. 


Rockrite Close Tolerance Tubing is more concentric 
than commercial tubing, has less variation in wall thick- 
ness, and is sized to closer outside- and inside-diametet 
tolerances. Lighter, faster, more uniform cuts are made 
possible, permitting practical use of forming tools with 
longer tool life, and other advantages. 


In many instances slow boring can be eliminated 45 
a bottle-neck to production. Fewer machining oper 
tions are required, and frequently stations can be re 


leased for added operations. 


MATERIALS & ME 








ut- 


en 


ne 


ne 
rts 
er 





Materials and Horses 


“You can lead a horse to water but you 
can’t make him drink” is a bromide that ap- 
plies to the materials problem faced by many 
plant engineers and operating men today. 
As they see it, some budding genius in a 
technical ivory tower writes into a product- 
manufacturing specification the type of ma- 
terial to be used and from that time on, 
cracks, burrs, broken tools and bulges are 
the order of the day until somebody has the 
practical wit to change the material or adapt 
the manufacturing procedure to the original 
material. You can write a given material 
into a specification but you can’t necessarily 
make it form, draw, machine, weld or harden 
as intended, by that act alone. 


Plant men repeatedly tell us, often with 
tears streaming down their rugged cheeks, 
“Materials are the biggest headache we have. 
Not just procuring them, but fitting specified 
materials into our manufacturing operations 

. making cups on a draw-press out of 
material that can’t take the draw without 
cracking . . . hitting 62 Rockwell C with a big 
steel part when the material some (censored) 
so-and-so specified hasn’t enough harden- 
ability . . . trying to make a threaded part at 
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a price out of an alloy that machines like 
cement ... or rubber .. . making valve cast- 
ings out of a fine new corrosion-resistant 
material and then finding they leak like a 
sieve no matter how we cast them .. . weld- 
cracks, hard spots, broken dies, blushed lac- 
quers, loose electroplates, gray hairs, ulcers! 
And you ask if we have materials problems 
... what other kinds of problems are there?” 


We can readily see why this leaves the 
plant man with the same feeling toward 
specification writers and materials engineers 
that Marshall has for Molotov. The solution 
is simple (correction: it is simple to state): 
The engineers who specify materials must 
know how these materials will work in the 
plant, and the men in the plants must know 
how to work the materials specified. When 
either of these conditions is lacking peace 
and efficiency disappear. 


Attention to the working behavior of spe- 
cific materials is a major feature of this 
magazine's editorial program. We recommend 
it to those who have led the horse to water 
but can’t make him drink. 


FRED P. PETERS 





























Try Stainless Steel- 


Get it Quickly from Ryerson Stocks 


Have you considered stainless steel for every 
application where its corrosion resistance, ever- 
lasting brightness and long life will save money 
or increase the sale of your product? You can 
easily try it because Ryerson stocks of Allegheny 
stainless are as near as your telephone and we’re 
just as pleased to furnish a single piece for experi- 
mental work as a large shipment for quantity 
production. 

Perhaps you want a suggestion on the best type 
of stainless for a particular application. Ryerson 
is again the source to call. Here your purchasing 
is guided by stainless specialists who devote all 
their time to the product. And, because we have 
been supplying stainless from stock for more than 
twenty years, their advice is backed by knowledge 
born of long experience. 


Allegheny stainless brings gleaming brightness 
and long life. Your nearby Ryerson plant brings 
fast, friendly service. So step up the performance 
of your equipment, the quality or appearance ol 
your product with Allegheny stainless from Ryer- 
son stocks. Contact the plant nearest you. 


JOSEPH 'T’. RYERSON & Son, Inc. Steel-Service 
Plants at: New York, Boston, Philadelphia, De- 
troit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles. 


DO YOU WANT A CURRENT LISTING 
OF RYERSON STAINLESS STOCKS? 
We would be glad tosend you the current Stainless Steel Stock Li 
showing sizes actually on hand in the following stainless produc! 
Pipe Fittings 
Welding Electrod: 
Fastenings 


Plates Hexagons Angles 
Sheets Squares Pipe 
Rounds Flats Tubing 





RYERSON STEEL} 














terials and Our Merchant Marine 


The announcement that approval 
j been given of the designs for a 
type of merchant ship was made 
Aluminum Company of America 
t fall. The ship, of just under 15,000 
ys, provides the cargo Capacity and 
any convenience features of a vessel 
17,000 tons by liberal use of alumi- 
nm in the superstructure, bulkheads, 
J interior fittings. In May the first 
these new ships slid quietly out of 
ew York upon her maiden voyage to 
e Caribbean. She appears to have 
ed up to expectations, and two sister 
ips are to be built for Alcoa Steam- 
ip Co. 
American ingenuity must produce a 
iracle if our merchant marine is to be 
pt on the high seas. We can build 
be ships—we did it by the thousands 
ring the war—but we can't operate 
em competitively. The facts point 
bp a theme often twisted by various 
Drganized groups seeking something 
xtra for themselves—that our high 
andard of living is the result of the 
ncreased productivity of capital, 
tuided by our mass production en- 
rineers, rather than the so-called “in- 
reased productivity of labor.” Our 
Wage standard is the highest in the 
World, not because our workers are 


Buper-skilled, but because the largest 


Investment of capital per worker has 
placed in their hands the best tools in 
the world. 

As soon as we step out of those 
lines in which mass production tech- 
hiques can support this high wage 
‘ale, the wage scale can be supported 


aly by levying a contribution upon 


the American taxpayer. This is the 
fase in international shipping. Costs 
are largely labor, with no possibility of 
Increasing the efficiency of that labor 
y increased capital investment. The 
Wmerican merchant seaman has de- 
manded, and received, the highest wage 
in the world for such labor. Now we 
Riscover that the shipowners can stay 
in business, in direct competition with 


power-wage merchantmen, only with 
Me aid of government subsidies, direct 
ft indirect, or by obtaining special 
fonsideration from the government 
@pon cocking or cargo handling at 
Pur Own ports. 

Wi perating costs about twice 
Mose of comparable British ships be- 
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fore the war, the American merchant 
flag was rapidly disappearing from the 
high seas. The British, in turn, were 
being squeezed by the Norwegians, 
with a still lower wage standard. Where 
wages determine costs, and costs de- 
termine ocean freight rates, it can be 
clearly understood why the American 
merchant marine steadily declined in 
size, Britain just about held her own, 
and Norway, third in tonnage, in- 
creased. 

A Navy officer, formerly in the mer- 
chant marine, put the story in figures. 
“When I was a third officer, in 1925, 
I received $140 per month. A messboy 
at sea now, with overtime and bonuses, 
gets about $250.” 

Perhaps American engineers, using 
new materials, can produce a super-ship 
that will do for the merchant marine 
what the mass production engineers 
have done for the worker—increase 
his efficiency so greatly that the world’s 
highest wage scale can be supported. 
Left to themselves, without the ham- 
pering effect of Government or union 
edicts as to the size of crews, they cer- 
tainly could. But under the circum- 
stances it seems doubtful. 

—K. R. 


Yardstick on Steel 


Suppose we take a brief refresher 
course on the United States steel in- 
dustry—its capacity to produce and 
actual performance so far, since to be 
well informed about materials one 


should have some up-to-date facts about 
the production of this, our most basic 
material. The facts are largely those 
of Walter S. Tower, president, Ameri- 
can Iron & Steel Institute, reporting to 
the Senate Subcommittee for Small 
Business. 

Our 233 blast furnaces have a rated 
annual capacity of nearly 66,000,000 
tons of pig iron, after deducting 10% 
time off for repairs. The 1170 steel- 
making furnaces can produce 92,000,- 
000 tons of steel ingots, deducting 
1244%. In September 1939, these 
Capacities were respectively 56,000,000 
and 82,000,000 tons—a year in which 
the industry was criticized for over- 
expansion. 

Based on ingot production for the 
first half year, the 1947 output will 
be 84,000,000 tons, or 20,000,000 tons 
Over any peacetime tonnage which this 
country has been able to consume. 

It looks as though the 1947 operating 
rate will be over 90%, the closest ap- 
proach in peace having been 88.5% 
in 1929 when 61,435,000 tons were 
produced. Another important point, 
often overlooked, is that any specified 
steel tonnage goes farther today than 
in 1929 because of the tendency to use 
lighter steels, both carbon and alloy. 

Because of the metallurgically un- 
sound and therefore discarded portion 
of each ingot, the yield is 73%, which 
implies a 1947 production of finished 
steel of 62,000,000 tons, 15,000,000 
tons above any previous peacetime 
need. For the first half of 1947, 
31,000,000 tons were shipped to con- 
sumers, the average tonnage for an 
entire year between the two world 
wats. 

A chief aggravation is that steel 
scrap, aN important raw material for 
making steel ingots and castings, has 
been scarce since 1940 and what scrap 
is used is poorer than standard. (See 
editorial: “Plea for More Pig Iron,” 
MATERIALS & METHODS, for April, 
1947.) 

Mr. Tower concludes that present 
capacities, plus mew capacity being 
completed, should meet every expect- 
able demand in the near future. To 
which we add our own observation that 
expansion of capacity over the past 
decade is commensurate with expan- 
sions in all other decades of this cen- 
tury. 


—H. A. K. 
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| Wir INLAND HI-STEEL, you can get nearly twice the yield Advantages of 

strength of ordinary structural steel. On mobile equipment this makes 

it possible to eliminate considerable dead weight without sacrificing INLAND HI-STEEL 
| strength. Hence operation is speeded up, braking loads are reduced, 

and payloads are substantially increased. HIGHER STRENGTH 
Hi-Steel has other advantages, too. It has about five times the 

atmospheric corrosion resistance of ordinary structural steel, and is far GREATER CORROSION 
| more resistant to abrasion. It can be worked hot or cold, with little or RESISTANCE 

om 

/ no deviation from standard shop practice, and can be welded by con- 

ventional methods. Hi-Steel is rolled in structural sections, bars, plates, MORE RESISTANT 


strip, and sheets. Write for Engineering Bulletin No. 11. 
| | . sien ities TO ABRASION 


Hi-Steel meets the requirements of SAE Specification 950 EASY TO WORK ’ 


LOW IN COST 


INLAND STEEL COMPANY 
38 South Dearborn St., Chicago 3, Ill. 


Offices: Detroit, Indianapolis, Kansas City, Milwaukee, New York, 
St. Louis, St. Paul. 
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The petrographic micro- 
scope aids in the devel- 
opment of economic 
methods of utilizing low 
grade iron ores. (All 
illustrations courtesy: 
Battelle Memorial Insti- 
tute.) 


Steel Research 





Helps Meet Needs of industry 


by CHARLES M. PARKER, Secretary, Committee on Manufacturing Problems, American Iron & Steel Institute 


Research teams in the steel industry strive 
constantly to meet the needs of steel users, 
improve steelmaking practice, preserve 
natural resources, and find substitutes for 
nighly alloyed steels. An example of the 
esults of efforts of this nature is the 
evelopment of free-machining stainless 
steel. 
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ESEARCH IN THE STEEL INDUSTRY falls into three 
main categories: product research, process re- 
search, and fundamental or pure research. The 

three categories are closely related by their common 
objective of producing the best possible product at 
the lowest possible cost. 

The entire steel industry has a part in this ever- 
progressing research. The process operating data and 
the records of orders received by the mills are under 
constant study to detect the various trends that may 
be revealed by this mass data. Such studies point out 
the various specific problems that should be investi- 
gated to maintain the position of steel as one of the 
keystones of our industrial economy. 

Successful solution of these specific problems in 
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either the development of new products or in im- 
proved processes result in better quality or lower cost 
in the multitude of products in which steel is a vital 
part. Most efhcient solution of these problems is ob- 
tained when investigations are carried out by spe- 
cially trained teams of research workers. Although 
the independent researcher has a definite place in 
steel research, the research team offers greater possi- 
bilities of ultimate success in the solution of any 
given problem. 


Free-Machining Stainless Steels 


An excellent example of team work is the devel- 
opment of free-machining stainless steel. For many 
years sulfur had been added to steel to improve its 
machining qualities. When added to steel containing 
large quantities of nickel, as in some stainless steels, 
the nickel and sulfur formed an undesirable com- 
pound that made the steel “hot-short” or brittle. This 
condition caused great difficulty in rolling and pro 
duced a steel that had poor surface characteristics 
Attempts were made to modify the effect of nickel 
in the presence of high sulfur contents, but the result 
ing steels had other undesirable features. 

To solve the problem, the characteristics of all ele- 
ments which seemed to hold promise were studied 
Ten elements were selected for experimental work 
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Small scale pilet piant equipment 
is used to develop methods of 
producing new, high-alloy steels. 


and many sample heats were made and processed 
Some of the ten were rejected because they had harm- 
ful physiological effects on the workman. Some were 
rejected because of commercial unavailability. 

Finally, the element selenium was found to have 
the desired characteristics and work on it was inten- 
sified. A program was laid out which was designed 
to reveal all the facts, and upon its conclusion the 
optimum combination was known. It was found that 
stainless steel containing selenium exhibited not only 
the desired superior machining qualities, but that it 
rolled well and had greater structural toughness than 
similar steels containing high sulfur contents. 

As a result of that work, free machining stainless 
steel was widely adopted for dental, surgical and food 
handling equipment, thus enhancing gracious anc 
sanitary living. 


Blast Furnace Developments 


The blast furnace has benefited by the activities « 
research teams both in the solution of specific ope: 
ating problems and in extension of the type of on 
that can be economically reduced. One such instan 
occurred not long ago, when a couple of blast furnac: 
started to misbehave and a research team of scientif 
detectives tracked down and eliminated the caus 

The magnetite ores of eastern New Jersey, 
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though high in iron content, are difficult to smelt. 
One plant, which operated chiefly on those ores, had 
installed a concentrating plant in which the ores were 
vround fine, washed and sintered. In spite of such 
careful treatment, the furnaces were consuming from 
i700 to 1900 lb. of coke per ton of iron produced. 
(he theoretical consumption should be about 1400 
lb., a figure that many other blast furnaces ap- 
proached. It was noted that the furnaces were pro- 
ducing too much carbon monoxide and not enough 
carbon dioxide, a fact which indicated that coke was 
being burned without reducing iron. 

Changes in sinter size and burdening practice were 
made in an effort to correct those conditions, but to 
no avail. In the meantime, other members of the re- 
search team were busily reviewing every bit of per- 
tinent literature in an effort to find a clue to the 
solution of their problem. Finally, a publication of 
the United States Bureau of Mines suggested a solu 
rion. 

After careful consideration, a bold plan was adopt- 
ed. A blast furnace was frozen, that is, permitted to 
cool down without any effort being made to empty 
it. By doing this it would be possible to examine the 
reaction products from every position of the furnace 
and to secure data as to actual conditions prevailing 
during Operation. 

Samples were taken from key locations in the fur 
nace and painstakingly examined under the petro- 
graphic microscope—and the problem was solved. 
It was found that in one of the furnace areas, where 
substantial reduction of ore should take place, the 
ore became impermeable because the sinter was fus- 
ing, forming superheated ferrous silicate which lig- 
uified and dropped through the furnace burden to 
cooler areas. There it solidified, enveloping the colder 
sinter particles, thus preventing previously formed 
carbon monoxide from penetrating to the ore. 

Practice at the concentrating and sintering plant 
was changed to produce sinter containing 4 to 6% 
silica instead of the 12% previously contained, and 
the blast furnaces rapidly became normal, using only 
1467 lb. of coke per ton of iron, a close approach to 
the theoretical figure. 

By such attacks, research workers of the industry 
will eventually develop methods for the reduction of 
the taconites of the Lake Superior region and free 
America from concern for her iron ore resources for 
more than a thousand years. The work is already well 
under way and “laboratory success” has been achieved. 
In the normal course of events commercial success 
will follow in relatively few years and scientific re- 
search will have given America insurance of its con- 
inued industrial greatness. It is interesting to note 
hat 50 years ago the ores of the Mesabi range were 

onsidered worthless. The Mesabi has shipped some 


The development of new alloys re- 
quires investigation into all phases 
of their production and use. 


67% of all Lake Superior ores since 1915—a t- 
umph of research. 

From time to time, economists or politicians or 
both, seek to enter the fields of science or engineering 
—generally with disastrous results because they do 
not have the necessary rigorous training and they 
lack appreciation of the interrelationship between 
technology and economics. One of the most notable 
of such excursions was the effort of those who want- 
ed the steel industry to abandon blast furnaces and 
produce its steelmaking iron by the sponge iron proc- 
ess, a process which has never been commercially 
successful on a large scale in any country of the world 
—and that in the midst of the most terrible war in 
history. 

A sponge iron plant was contracted for and con- 
struction started. It was found to be not possible to 
build a plant for the amount of money allotted, this, 
in spite of the fact that its proponents believed the 
money allotted to be too generous, and after three 
years of diligent effort the plant had not produced 
more than a few tons of usable product. During that 
three years our blast furnaces produced about 150,- 
000,000 tons of good, old-fashioned iron. 

The fact that it is not possible to separate tech- 
nology and economics was completely overlooked by 
the proponents of sponge iron. Technically, the proc- 
ess can be made to work and some day perhaps 
small sponge iron units may find a definite place in 
our economy. Even though technically the process 
should become sufficiently successful to displace the 
blast furnace as a source of metallic iron, it can never 
displace the blast furnace as one of the most import- 
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ant economic units in our whole economy. 

A blast furnace needs coke ovens to support it, 
and from the by-product coke ovens come so many 
coal chemicals needed by industry and by medicine 
that even in the absence of blast furnaces to consume 
the coke produced it would be necessary to operate 
by-product coke ovens, because the chemistry of sya- 
thesis has not yet caught up with the ability of the 
coke oven to produce essential commodities. 

When it does, and when the sponge iron process 
becomes as efficient both metallurgically and cost- 
wise as the blast furnace, we may then be ready for a 
change. That change may be delayed, however, be- 
cause it seems inevitable that some time in the future 
the steel industry of the United States will have dis- 
covered how to produce oxygen at a cost which will 
permit of its use in blast furnaces. Technically, the 
success of an oxygen-enriched blast is proved, al- 
though the mechanical and physical details of com- 
mercial use have not been perfected. Its use promises 
greater yields and lower fuel consumption than ex- 
hibited by presently operated equipment, but accurate 
accountings have not been made and real costs are 
still unknown. 

Operating blast furnaces under pressure holds high 
promise, too. One furnace has been so operated in 
the United States for a period of about two years. 
Incomplete and informal reports tell of its success, 
and complete details are promised for the near future. 

There is a school of thought which leans toward 
the will-o-the-wisp known as direct reduction, that 
is, the direct production of steel from iron ore with- 
out benefit of blast furnace or steelmaking furnace 
as we know them today. It is one of those “perfect” 
processes which, even if successfully developed, could 
revolutionize our economy. Economic success for such 
a process seems quite remote since technical success 
has not been approached. 
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Open Hearth Developments 


In the field of open hearth steelmaking much work 
has been done and much is under way. The most 
important reaction in the open hearth is that which 
takes place between carbon and oxygen, yet there is 
no general agreement as to the exact nature of the 
reaction. 

The open hearth flame has been enriched with oxy- 
gen in an attempt to speed the reactions of the 
process. These experiments have been generally suc- 
cessful. But it is known that the chemical reactions 
in the liquid metal can go faster than the reacting 
materials can be brought together under presently 
used methods. Slag fluidity and bath agitation are 
also important factors in speed of reaction. 

For that reason a new research approach is being 
made which involves bubbling oxygen through the 
liquid metal. Many mechanical as well as chemical 
problems are involved in that approach but the work 
is being pushed forward diligently. Success will pay 
high dividends. Other problems of the open hearth 
now under study are sulfur removal and the equi 
librium relationship of manganese and chromium be- 
tween slag and metal. 

The use of gases in steelmaking is not confined to 
oxygen; nitrogen is used successfully as an alloying 
element in stainless steel and argon is being used in 
electric furnace practice to improve the internal con- 
dition of ingots. Those developments were the result 
of imaginative yet painstaking research. 

But the principal problems of the future will 
probably revolve around the production of alloy 
steels to meet the needs of the new technology which 
is inevitably growing out of our war time experiences. 
Those problems will involve both the procurement 
and proper use of alloying elements, some of which 
are almost becoming commercial rarities. 


Advances in fundamental 

knowledge makes it possible 

to predict the behavior of 
steel in quenching. 
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The blast furnace, the keystone of 
the steel industry, is under constant 
study in search of improvements. 


All over the world we are now working on the 
best of our ore reserves. At the present time to se- 
cure 1 lb. of nickel we must mine and work 55 lb. 
of ore. To secure 1 lb. of tungsten we must mine and 
work 94 Ib. of ore. The second grade reserves in the 
United States are such that, in the future, it will be 
necessary to mine and work 252 lb. of ore to secure 
1 lb. of metallic tungsten. 

The grades of manganese ore which we are able 
to import reduce our work to 2 Ib. of ore for each 
pound of manganese. Manganese-bearing ores in the 
United States require 7 lb. of ore for each pound of 
metallic manganese secured. Unless new reserves oi 
many elements are uncovered, new economical tech- 
niques of extraction will have to be devised or steel 
compositions leaner in essential alloying elements 
will have to be used. The recovery of “lost” vanadium 
from slag is an excellent example of the success of 
such techniques, many more of which are under active 
study. 

Some of our problems may well be solved by 
atomic energy, but at this time it does not seem 
necessary to split the iron atom to discover its secrets. 
To the scientists of the future it may, however, be- 
come a life and death problem if they are to have the 
manganese and chromium, which are among the re- 
action products of fissioned iron, necessary to their 
operations. 

We shall, however, find it necessary to explore the 
actions of iron atoms under various conditions of 
environment, and that study may bring into being 
the use of elements now little known or appreciated. 
Such a trend already exists. 

Beryllium has been used successfully in manufac- 
turing a stainless steel which achieves its maximum 
strength and hardness at about 1300 F. Boron, ger- 
manium and tellurium have found use as agents which 
increase the ability of steel to harden. Selenium is in 
common use as an alloy in free-cutting steels. There 
are many other elements similar in nature to those 
cited that may have important effects upon the be- 
havior of the iron atom. Those elements will be 
explored. 

It is reported that the Russians have produced steel 
having a modulus of elasticity of 40,000,000 psi. 
That is one-third higher than the modulus of any 
commercial steel that we know today. The implica- 
tions of such a development, coupled with the abili- 
ties which engineers have developed to utilize ele- 

ated temperatures and pressures in jet propulsion, 
re enormous. 

If the report is true it means that, in light of our 
present understanding, the age of nonferrous light 
netals is pushed many, many years into the future, 

nless, of course, some brilliant metallurgist suc- 
eds in alloying magnesium in such a fashion that its 
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modulus of elasticity raised to many times the 
6,000,000 psi. to which it now is limited. 


Developments in Ingots 


But before some of those problems having such 
broad political implications are solved, the industry 
must solve some lesser ones, problems which are of 
great importance both to the producers and con- 
sumers of steel. Even the best ingot has slight ir- 
regularities which must be removed from the steel. 
Some of them are internal, and those are eliminated 
by cropping or discarding a certain percentage of the 
upper portion of the ingot. Other defects are on the 
surface and must be removed by chipping or scarfing. 
The latter type of irregularity would seem to be the 
easier of the two to eliminate. There is work being 
done with that in mind, and should it become pos- 
sible to produce an ingot having a surface of such 
excellence that surface conditioning were eliminated 
it would mean a saving of some $200,000,000 a year 
to the steel industry, with probable proportionate 
savings to the steel consumer. 

One of the obvious ways of eliminating such 
troubles is, of course, eliminating the ingot. Some 
Operating executives of the industry today express 
the belief that, by the time another steel generation 
passes, the ingot phase in steel production will have 
been eliminated. 

Much work has been done on this problem in the 
past, especially in respect to direct rolling of molten 
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steel. lt appears that one of the major weaknesses in 
the processes suggested was the materials against 
which the liquid metal was cast. There has been no 
metal available which could withstand the heat and 
erosive action of liquid steel. The metals being 
produced to assist in solving the problems of jet pro- 
pulsion may well assist in solving the problem of 
eliminating the ingot. 

Moreover, there are many mechanical problems of 
a precision nature to be solved before success is 
achieved. But once again, the stakes are high because 
theory tells us that steels having a grain size of a 
fineness now unattainable with all their attendant 
advantages may be possible. 


High Temperature Problems 


But before this can be done it appears that we 
must develop refractories that will enable us to make 
use of the maximum temperatures which the electric 
furnace has within its ability to place at our disposal. 
Up to now our limit of about 3500 F is imposed by 
the refractories, not by other elements of the process. 

That in turn leads to another problem in measur- 
ing the temperature of liquid steel. Many devices 
have been invented in the past few years to do that, 
but these devices do not work equally well under all 
conditions and, even under conditions for which they 
were especially devised, they have limitations. 

The complex interrelationships among alloys ‘in 
their phase systems is in some cases peculiarly re- 
sponsive to rather minor changes in temperature. 
Until we can measure temperature with sufficient 
precision to know that we are within those narrow 
ranges our work on the complex heat resistant alloys 
will be something less than perfect. 

Indeed, until we can measure such temperatures 
accurately it will not be possible for us to examine 
completely the phase systems of some alloys which 
are in common use. The iron-carbon-nickel and the 
iron-nickel-chromium systems have not been too well 
defined even though millions of tons of those alloys 
have been used successfully. We are entering an era 
in which more complex relationships such as cobalt- 
columbium-titanium are becoming of prime impor- 
tance both commercially and militarily. 

As engineers extend farther the limits of tem- 
perature and pressure which they can utilize in their 
skillfully conceived engines the thermodynamic 
properties of steel assume new importance. Yet it is 
only for pure iron that we have knowledge of such 
things as specific heat, heat content, entropy, and 
free energy. 


Fundamental Advances 


It is not strange that many of these problems now 
emerge as persistent ones at just about the time that 
metallurgy is emerging as a science rather than an 
art. Accepted definitions of a science always include 
the element of predictability. Generally speaking, 
predictability is based upon mathematics and the 
theory of probability. It is only within the last five 
or six years that it has been possible to use a mathe- 


matical approach to a steel composition and predict 
with any degree of accuracy what that steel might do 
in heat treatment and in ultimate use. The invention 
of those tools has already made serious changes in 
our ideas relative to alloys, and this science is still in 
its infancy. 

Within that short time we have seen the iron 
carbon diagram of Roozeboom and Sauveur replaced 
by the so-called S-curve of Davenport and Bain, and 
we have seen the phase rule of Willard Gibbs, which 
so long lay dormant, rise to a preeminent position in 
chemical and metallurgical calculations. 

It is only some 40 years ago that the men who 
suggested the use of the microscope in studying the 
internal structure of steel were ridiculed. Today we 
know that we must make use of the newest of those 
devices, the electron microscope. We know, too, that 
the spectroscope is not the toy of the physicist. It is 
the tool of the production metallurgist and is so used 
in many plants today. 

Fabricating processes have become so efficient and 
steel so sensitive that the effects of minute quantities 
of unwanted elements are sometimes disastrous. Some 
elements in quantities too small to be detected by 
conventional chemical methods are poisonous to deep 
drawing sheets, others are fatal to the success of weld- 
ing. The spectroscope detects their presence while 
the steel is still molten in the furnace and so makes 
possible their elimination from the finished product. 

The secrets of the internal structure of steel are 
giving way before the X-ray and the gamma ray and 
as new knowledge is gained new uses are found for 
it. Presently, the X-ray is the spearhead of the at- 
tack on a phenomenon known as “brittle-fracture,” 
one in which ductile steel fails suddenly without ex- 
hibiting plastic flow. It was that type of fracture 
which was responsible for the failure of several mer- 
chant ships during the war. 

Research has proved that supersonic waves are an 
important type of energy in testing steel and that 
they may have value in treating molten steel. The 
electron tube is used both as a production tool and an 
inspection tool. It tells when to turn down the 
Bessemer converter or when the sheet steel rushing 
from the delivery end of the strip mill at a speed of 
about 2400 ft. per min. is being held to the desired 
dimensions. It tells whether or not the coating on 
tin plate and terne plate and on some wires is con- 
tinuous. It also tells when the flame in the open 
hearth is of the proper density, and probably more 
important, by its use in safety devices it prevents 
injury to workmen. 

All those developments have broadened the fields 
of metallurgy and, consequently, its areas of research. 
The research efforts of the steel industry are, there- 
fore, not confined to metallurgical and manufacturing 
processes only. A goodly portion of them are aimed 
at solving problems of general social significance 
such as smoke abatement and the harmless (or even 
beneficial) disposal of waste acid liquids derived 
from manufacturing processes. The successful solu- 
tion of those problems will have a marked effect on 
human comfort and on the conservation of wild life 
in all highly concentrated areas. 
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Cups as made by the new method, shot from 12 cavity mold. 100 such shots are molded and trimmed per hr. 


Molding Replaces Forming 
to Produce Plastic Cup 


by HARRY S. HAAXMA, Process & Methods Engineer, Standard Products Co., Plastics Div. 


Despite a higher material cost, switching 
from forming to molding resulted in con- 
siderably lower costs in making cups. 
This came about through higher output, 
lower scrap loss, lower labor costs and 


need for fewer machines. 
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N THE MANUFACTURE OF SMALL PLASTIC CUPS 
designed to serve as individual ice cube formers, 
means were sought to replace their former method 

of manufacture. Formerly, they were made of extrud- 
ed plastic that was heated and then formed to shape. 
After considerable experimentation it was determined 
that the thin-walled shapes could be molded satisfac- 
torily in 12-cavity molds. Besides increasing produc- 
tion, the new method reduced labor and other costs. 
The part is produced by the Plastics Div. of Stand- 
ard Products Co., which was asked to take over the 
project that had been partially set-up at another plant 
Twelve such cups were to be placed in an anodized 
aluminum tray and the unit could be substituted for 
the conventional tray in the home refrigerator. Since 






































the units were to be used in tremendous quantities 
low price and high production were of prime impor- 
tance. 

Formerly, the individual cup had been made by 
forming methods using commercially available ethyl 
cellulose sheet. One of the major difficulties encoun- 
tered at that time was rupturing of the sheet as it 
was drawn, even though it had been heated to the 
maximum allowable temperature. A special extrusion 
die was built and adapted to a conventional plastic 
extrusion machine. This system provided a 4-in. tape 
or ribbon of ethyl cellulose that was several thou- 
sandths thicker at the center of a cross-section than 
at the edges, and when a cup was formed the extra 
material at the center was drawn without rupture 
and resulted in a cup of fairly uniform wall thickness. 
Even with this development there were many other 
“bugs” in the process, such as wrinkling of the ma- 
terial when drawn, and above all, the failure of the 
cups when given accelerated service tests. These fail- 
ures were manifested as cracks and deformation when 
the part was subjected to alternate freezing and ejec- 
tion of the ice cube. It was felt that the failures were 
due to non-uniformity of the plastic material, which 
resulted in weak spots when the cup was formed. 

The degree of control required at many stages of 
the former process was far too critical to be applic- 
able to the type of production normal to our plant. 

Since this plant is devoted to the injection molding 
of thermo-plastic materials, we tried to find some way 
to produce the same or a better cup with the equip- 
ment already available. The problem resolved itself 


One of two 12 cavity molds 
now in production. Photo 
taken while mold was laid- 
up and greased to prevent 
corrosion. 


to two major considerations: (1) the selection of a 
material that would fulfill the physical requirements 
of the cup, and (2) molding this material in produc- 
tion quantities in a part having a wall thickness of 
only 0.035 in. 

After careful study we selected polyethylene as the 
material, not only for its exceptional physical charac- 
teristics but also because it exhibited unusual proper- 
ties that we felt would enable us to mold such a thin 
section. Most thermoplastics merely become more 
“plastic” as the temperature is raised, while polyethy- 
lene exhibits what might almost be termed a “soften- 
ing point.” In other words, the temperature-plasticity 
curve for most materials are smooth, the curve for 
polyethylene has a flat spot, indicating a temperature 
at which the material is much more “plastic.” This 
temperature, of course, is the one at which we mold. 

Because we had no previous experience ir: molding 
this material, we decided to design and build a single 
cavity experimental mold to try out the various ideas 
regarding the molding of such a part. The accom- 
panying photographs will show some of the efforts 
made before a satisfactory design was accomplished. 
Our first trial (A) incorporated a heavy flange around 
the lip of the cup to provide easy material flow into 
the cavity. We found that the flow was too easy, re- 
sulting in a bad weld at the bottom of the cup which 
we felt would be unsatisfactory. Samples B and C 
were attempts to move the weld up off the bottom to 
some place on the end or side where the chance for 
failure would be far more remote. Our final effort 
was as shown in sample D, where the part was gated 
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Operator removing shot 
from 8 oz. Reed-Prentice 
molding machine. Parts are 


trimmed 


gate clipping fixture. 


on the side with a well or reservoir which allows for 
enough material movement after the part has almost 
“set” to push the weld up on the far side opposite the 
gate to a point nearly at the flange. On the basis of 
this trial we built two 12-cavity molds for production 
which have been in operation for about two months. 
The molds are run in an 8-oz. Reed-Prentice injec- 
tion molding machine and each mold is capable of 
producing nearly 10,000 molded cups per shift. The 
accompanying table shows advantages over the former 





in an automatic 


method of producing these cups. 





Comparison of Productive Factors 

















al for 1100 cups/ 
hr. ) 

Blank and Form— 
675 cups/hr. 
Trim — 1500 cups/ 
hr. 





~—— Former Method New Method 
(Drawn Cup) (Molded Cup) 
Raw Material $0.63 | $0.58 
Cost per Lb. 
Material Cost $0.00516 $0.00589 
per Part. 
Production Extrusion—(materi-| One 12-cavity mold 


produces 1200 cups/ 
hr. 








Labor Hrs./M 3.059 0.834 
Scrap 20-25% 2-5% 
Number of 4 1 
Machines re- 

quired. 
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Typical cups produced by the former method. Scrap 
losses by the former method ran to about 20%, 
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Fig. 1—As the first step, bars of SAE 1042 steel are rolled into ‘Fig. 2—Sawing through one side of a spiralled bar results in six near- 
spirals of six turns. circles. 


Fig. 3—Butt-welding joins the ends of the circular stock to form gear blanks. 
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Ring Gears Formed from Steel Bar Stock 


by KENNETH ROSE, Engineering Editor, MATERIALS & METHODS 


Starter ring gears are being made by a 
new series of steps which results in a num- 
ber of manufacturing economies. Typical 
is a change in heat treating practice which 
saves almost 2'/, hr. per gear. 





4—Welding flash is removed by trimming in a horn press. 


AUGUST, 1947 


S PART OF A PLAN for adopting wartime prac- 

tices into Studebaker Corporation as rapidly as 

possible, the procedure for making starter ring 
gears has been revised. A change in the heat treating 
process alone has reduced the time for this operation 
from 214 hr. to 20 sec., and has produced a more 
durable product. 

The ring gears are made from’bar stock in the 
method in use at Studebaker Corp. Twenty-foot-long 
bars of SAE 1042 hot rolled steel are the raw materi- 
al. The final step in the manufacture is a hardening 
operation that will affect the teeth only, giving them 
wear resistance, but leaving the ring with a soft cen- 





Fig. 5—Bianks are forced to exact size on an expander. 
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Fig. 6—Flatness of blanks is achieved by striking heated blanks in a 2,000-lb. board hammer. 


Fig. 1—Blanks are hobbed, 25 at a time. Next, the chamfer is cut and teeth are burred. 


MATERIALS & METHODS 





_—=_ = 











ee 





rer to permit shrinking it onto the flywheel circum- 
ference. 

To start the process, the bar is rolled into a spiral, 
as shown in Fig. 1. Each bar produces a spiral of six 
curns. Sawing through one side of the spiral with a 
band saw (Fig. 2) results in six near-circles, made 
from the bar at the rate of nearly one a min. These 
are freed from adhering oil by pickling and washing, 
and are then ready for forming into circles. 

The sections of the spiral are pressed into a plane 
in a welding machine, and are butt-welded to form 
circles that are the gear blanks (Fig. 3). A normaliz- 
ing process follows, and the flash resulting from the 
welding operation is then trimmed off in a horn 
press. Shearing in two positions trims the four sides 
(Fig. 4). Expanding the blank to size is accomplished 
in an expander, as shown in Fig. 5. 

To insure flatness of the blank before the machin- 
ing operations are begun, a hot restriking under a 
drop hammer takes place. After heating, the blanks 
are struck in the 2,000-lb. board hammer shown in 
Fig. 6. 

, a and finish boring of the blanks is done on 
a multispindle automatic machine, and the inside cor- 
ner is chamfered. The sides are then straddle faced, 
the outside diameter turned, and the corners broken 
on a lathe. 

The blanks are then loaded into a gear hobber, 25 
at each setup, and the teeth are cut. In the next opera- 
tion, shown in Fig. 7, the chamfer is cut and the teeth 


rpm. to insure even heating. 
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are burred. The part number is stamped on in a 
marking machine, and the piece is washed in kero- 
sene in preparation for the heat treatment. 

The 124 teeth on the periphery of the gear must be 
hardened without affecting the remainder of the gear. 
Induction heating is used to bring the outside 1% in. 
to hardening temperature quickly enough to avoid 
conduction of the heat to the body of the piece, and 
a quench in water accomplishes the differential heat 
treatment. These gears were formerly heated in a 
gas oven for 1 hr. to reach hardening temperature, 
were quenched, and then were given a draw to reduce 
the hardness of the body of the gear. The draw re- 
quired an additional 1) hr. 

In addition to saving time, there are fewer rejects 
due to distortion or brittleness than with the old 
method. 

The gears are brought to the induction heating 
unit, and a piece is placed in the fixture (Fig. 8). 
The fixture spins at 75 rpm. to insure even distribu- 
tion of the heating effect, and the current is turned 
on in the two-layer, water-cooled coil fitting around 
the gear. A frequency of 540,000 cycles is used. With- 
in 13 sec. the temperature is brought up to 1500 F, 
the current is automatically turned off, and a water 
spray strikes the part to quench it. The quench re- 
quires 7 sec. (Fig. 9). 

A dip into an antirust preparation follows. The 
gear is then drawn at 475 F for 30 min. to expand 
and make possible a shrink-fit on the fly-wheel. 





Fig. 8—While being inductively heated, the gears revolve at 75 Fig. $9—Quenching is through water spray on the gear while it 


is still in its fixture. 

















Electropolishing, which is in effect reverse 
plating, is proving highly satisfactory as a 
method of finishing silver-plated objects. Con- 
siderable hand finishing work is thereby elimi- 
nated, with a worthwhile saving in material 
and a reduction of 50% in the cost of finishing 
labor. 


Electropolishing Silver-Plated Parts 


in Cyanide Solutions 


by DANIEL GRAY, Oneida, Ltd. and S. FE EATON, Arthur D. Luattle, li 
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Hand buffing is the traditional method of finishing 
electroplated silver. 






inefficient factory operation by introducing one 

that is clean, cheap and efficient appeals to any 
management. The possibility of doing so is well ex- 
emplified by a process for electropolishing silver de- 
veloped in the laboratories of Arthur D. Little, Inc., 
Cambridge, Mass., under the sponsorship of Oneida, 
Ltd., Oneida, N. Y. 

The traditional method of finishing electroplated 
silver, as well as many other metals, is hand-buffing. 
This consists in applying an abrasive compound to a 
rapidly moving wheel, after which the work to be 
polished or buffed is held against the wheel with 
sufficient pressure to abrade or flow the metal. The 
process is obviously dirty and dusty. Its use involves 
problems in protecting the health and morale of 
workers by ventilation and other methods. 

There is another sound reason for minimizing hand- 
buffing. With a wheel of fixed diameter and face- 
width it is obviously impossible to apply equal pres- 
sure to all parts of an irregular object. In striving to 
polish less accessible areas undue pressure may be 
brought to bear on other parts, particularly edges. 
This may result in completely removing the deposit. 
This defect (called “line-stripping”) is a familiar one. 
In the case of high-quality merchandise it can be a 
serious problem. 

Electropolishing of silver as carried out at Oneida, 
Ltd., on the other hand, is clean, fast and low in cost. 
As many as 72 pieces are polished at a time. Routine 
analysis of the electropolishing solution and an occa- 


T: REPLACE OR MINIMIZE a dirty, expensive and 
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Through electropolishing it 
is possible to secure as 
2 a luster by removing 
2% of the silver deposit as 
would be possible through 
removing 5 to 10% by 
hand buffing. Left to right 
the illustration shows 
spoons in the electropol- 
ished, plated and commer- 
cial finish conditions. 


sional setting of a voltmeter comprise the man-power 
involved. With electropolishing, it is possible to se- 
cure as high a luster by the removal of 2% of the 
silver deposit as would be possible by removing 5 to 
10% by hand buffing. This, of course, results in im 
provement of the finished article. 

It must be made clear that electropolishing does 
not necessarily eliminate all finishing operations. 
Esthetic requirements in the field of tableware, for 
instance, demand that the brilliant glitter of an elec- 
tropolish be softened. A suitable patine is given by 
various wheel operations, such as rubbing with a 
compound of very fine alumina. This rubbing, how- 
ever, must be done on a bright surface, which is con- 
ventionally obtained by rouge-buffing to a high luster. 
Electropolishing, requiring practically no manpower, 
replaces the buffing with a saving of 50% or more of 
the cost of labor in finishing. Added to the reduction 
in labor cost are the savings in buffing compounds, 
wheels and cost of recovering silver from the buffing 
dust. In a large establishment employing hundreds 
of finishers, these items are substantial. 

Electropolishing is the reverse of electroplating 
In plating, the work is made the cathode (negative ) 
ind metal is deposited. In electropolishing, the work 

made the anode (positive) and metal is removed 

lectropolishing in general is a relatively new process 
Development in the past ten years has been rapid, 
irticularly for stainless steel. 

As most electroplaters know, the optimum current 
ensity for silver anodes in a normal cyanide plating 
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bath is limited to the range where perfect corrosion 
takes place. If this is exceeded the anodes will “cast” 
over, corrode irregularly or in some cases become 
polarized or passive. When this occurs the balanced 
composition of the plating bath may be destroyed 
and defective pl: ting result. Curiously enough, certain 
current densities in the <e lvest range, which platers 
normally avoid, are best for electropolishing. 

It is fascinating to watch the experimental electro- 
polishing of an article in a large glass beaker. In a 
typical experiment a silver-plated article is agitated 
by moving in a circular path in the cyanide solution 
described below. A voltage is applied between the 
cathode and the anodic article to be polished, and is 
gradually raised until the silver surface flashes over 
with a light brown film which would disappear quickly 
if the current were cut off. As the voltage is main- 
tained in this region, the article becomes brighter and 
in a short time develops a brilliant luster. 

It may be interesting to note that activity in the 
electropolishing of silver arose from a casual observa- 
tion. Silver plating baths are preceded by “strike” 
solutions, which apply a very thin coating of silver to 
give good adherence of subsequent plate. In these 
the metal content is low and the current relatively 
much higher than in the plating bath itself. It was 
noted that the anodes in the strikes became smooth 
and in some areas bright. About ten years ago one of 
the authors was assigned the task of studying this 
phenomenon in the laboratory. The results were so 
startling that the study was made a major project. 





























Arthur D. Little, Inc. was asked to make a complete 
study and, if possible, develop a practical method for 
factory use. The process described in this article was 
the result. 

Most electropolishing processes use acid solutions. 
This new one, on the other hand, employs an alkaline 
cyanide solution. It was found that there are several 
modifications of the process, each of which has its 
own best application. The modification in use by 
Oneida, Ltd. for nearly a year and a half is well suited 
to electrodeposits up to about 0.002 in. This involves 
a short electropolishing cycle after the plating is com- 
plete. The fact that the process was installed on pre- 
war automatic machines built long before electro- 
polishing was conceived is evidence of its flexibility 


and adaptability. 


Process Simple to Apply 


At Oneida, Ltd., spoons, forks, and other articles 
are mounted in plating racks and plated in a typical 
cyanide bath. The racks are lifted automatically from 
the plating bath. They then pass over a drip-pan, fol- 
lowing which they go into the electropolishing bath 
without intermediate rinsing. 

The details of the process are simple. The solution 
itself is essentially a silver plating bath. The com- 
position is roughly: 

Silver: 
Potassium cyanide: 
Potassium carbonate: 


4 to 6 oz. Troy per gal. 
4 to 5 oz. Avoir. per gal. 
6 to 8 oz. per gal. 


About 5 volts d.c. potential at the source is applied, 
with the work to be polished used as the anode. The 
voltage across the cell itself varies with the area of the 
work to be polished. The cathodes are bars of silver. 
Although the cathode area is not critical, it should be 
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Spoons, forks or other 
plated articles are mounted 
on plating racks, plated 
and then dipped into the 
electropolishing bath. 


large enough so that efficient deposition of silver maj 
occur. A ratio of 1:2, anode to cathode is desirable 
Incidentally, the silver removed is here recovered as 
pure metal. The saving in refining charges, as com- 
pared to the cost of recovering silver from buffing 
dust, is considerable. The current required is 12 to 
25 amp. per sq. ft. The polishing time is 15 to 18 

c., depending on the speed at which the machine is 
run. While being polished the work is moved by a 
screw conveyor for a distance of about 10 in. The 
full luster is not apparent until the work is dry. 

The preceding example describes the process as 
used on one particular machine. Other polishing ma- 
chines at Oneida, Ltd. vary in some details, such as 
solution composition, current density and time of 
treatment. For instance, on two machines there is no 
drip-pan. The work goes directly from the plating 
bath into the electropolishing unit. The drag-in of 
plating solution on the surface of the work is con- 
siderable and it is necessary to adjust operating con- 
ditions so that a polishing solution compatible with 
the plating bath can be used. The point is that the 
process can be varied to suit conditions and obtain 
good results. 

The great flexibility of this process may be ascribed 
to the fact that the factors of control are known, 
measurable and inter-dependent. These are: solution 
composition, voltage (or current), agitation, time and 
temperature. As cyanide content or temperature in- 
creases, more current is necessary. As carbonate con 
tent increases current demand is decreased. By varying 
one or more factors it is possible to produce a mirror 
finish in from 4 to 60 sec. Obviously any desired 


amount of silver may be removed. The current efh- 
ciency of both cathode and anode is nearly 100% 
The principal cause of variation in the electropolishing 
bath is drag-in on work. Since the viscosity of the 
polishing bath is low, the drag-out loss is not im 






MATERIALS & METHODS 





i 


a ae 


As many as 12 pieces of 
silver-plated tableware are 
electropolished at one time. 


portant. The solution is easily maintained by analysis 
and additions. 

When mere brightness of the work is the sole re- 
quirement, further finishing may be unnecessary. 
There is, however, a second result from electropolish- 
ing that deserves special mention. In the polishing 
range of voltage, the tendency is to attack and reduce 
high-points. If the process proceeds long enough, this 
tendency results in a smooth deposit. Where a flaw- 
less surface is desired, this smoothness is as important 
to further finishing operations as mere brightness. In 
many types of work, this aspect of electropolishing is 
important because cutting down frostiness, roughness 
or lumps by hand-buffing is slow, costly and uncertain. 

Although this exposition has been confined pretty 
much to a discussion of electropolishing silver, the 
process is suitable for other metals. At the time of 
writing the only commercial, full-scale application is 
to silver. Active research has demonstrated that cop- 
per, cadmium, copper-alloys such as brass, sterling 
silver and some other alloys may be successfully 
polished. 

It should not be assumed, from the somewhat de- 
ceptive simplicity of the process as described, that 
anyone can set up a bath over-night and operate it 
successfully. Each application, in order to be economi- 
cally feasible, must be specially tailored. The general 
ules, however, have been pretty well established by 
years of research, laboratory-scale operation and com- 
mercial application. 

A patent (U.S. No. 2,416,294) has recently been 

ranted on this process. Several others are pending. 
ineida, Ltd. holds exclusive rights on silver. Arthur 

Little, Inc. is continuing the development i in fields 

her than silver. Consideration is being given to 

ensing under the patent already issued and others 
issued. 


While the authors have perforce dwelt principally 
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on tableware, there would seem to be no limit to the 
field. It is not even necessary to think only of plated 
articles. Where it is desired to get a good luster on 
intricately shaped articles, such as costume jewelry, 
highly ornamented articles such as picture frames or 
even on plain surfaces, this method is well worth con- 
sidering. 





Electropolishing does not eliminate all hand finishing, 
since it is sometimes necessary to soften the brilliant 
glitter achieved. 
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In selecting materials for a new motor design 
it was desirable to know how steel and cast 
iron compared for the conditions and types of 
service involved. Results of comprehensive 
tests showed that, with the finishes involved, 
steel offered greatest corrosion resistance. 





Is Cast Iron Superior in 
Corrosion Resistance to Steel? 


Materials Engineering, 


by R. W. WHITE, 


HE DESIRE TO SECURE STRUCTURAL and economic 
advantages by the use of steel in place of cast 
iron in the construction of electric motors has 

led to tests which contradict the longstanding empiri- 
cal assumption that iron is more corrision resistant 
than steel. These tests prove that, while bare steel 
and cast iron are equally resistant to corrosion, sur- 
faces of steel given a properly applied standard motor 
paint finishing system are more resistant than cast 
iron given the same treatment. 

The erroneous belief in the superior corrosion re- 
sistance of cast iron has been perpetuated by the fact 
that thin cross-sections of steel when substituted for 
heavy castings rusted through faster. Account was not 
taken of the large difference in cross-sectional thick- 
ness. Only recently has the accumulated evidence of 
investigators shown that the various external environ- 
mental conditions to which steel or cast iron parts 
are subjected rather than differences in composition 
are the governing factors in corrosion. 

In conjunction with the design of a new electric 
motor made from steel, it was desirable to substanti- 
ate the findings of previous investigators by adding 


82 


W estinghouse 


Electric Corp. 


to the corrosion resistance rating data. In the change- 
over to steel an improved shock resistance and a con- 
siderable savings in the size of steel parts as well as 
a greater dimensional accuracy in the forming of in- 
tricate parts was looked for. In comparison to a rough 
casting, the eye-appeal of a smooth surface finished 
with organic materials was inviting. 

The corrosion tests that were made to determin¢ 
the relative corrosion resistance of bare and coated 
cast iron and steel were necessarily accelerated, and 
no attempt should be made to interpret them as ser- 
vice tests. 


Materials Tested 


The series of tests carried out were designed 
discover the comparative rating of hot rolled stee! 
(pickled) and cast iron of the type used in the past 
Table I gives a chemical analysis of the metals, tested 

Since a motor is never put in service without sev- 
eral coats of organic finishes, including insulating 
varnish, inhibitive primer, and enamel finishing coats, 
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CAST IRON PAINTED 
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Painted steel (top) is superior to painted cast iron (bottom) when exposed to acid fumes. 


emphasis is placed on the comparative results of the 
two metals when they are enamel finished. 

The organic coatings act as physical barriers which 
more or less effectively exclude the corrosive elements 
the environment from the metal surface. Both 
moisture and oxygen permeate the coating, however, 
so that the basis metal may corrode to some degree. 

The test samples were divided into bare metals and 
metals coated with organic finishing systems. 

In the bare metals tests cast iron samples were ex- 
sed in two sets; shot-blasted and machined. These 
vere compared with steel samples as received from 
he mill after degreasing and machined, respectively. 
Uhis comparison was made because castings for mo- 
ors are shot-blasted and steel is used as received after 
legreasing, while some parts of the motors are ma- 

ined regardless of which metal is used. 

in the tests on metals coated with organic finishing 

stems, painted panels of sandblasted cast iron were 

mpared with painted panels of steel degreased in 
chloroethylene. Seven different paint finishing sys- 
ms were applied to samples. These finishes were 
pplied to the cast iron and steel panels simultaneous- 
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ly by the spray gun method, thereby insuring the 
same film thickness on both metals. Finishing sys- 
tems Nos. 1, 2, 3, 4 and 5, listed in Table III, were 
different types of two-coat systems while Nos. 7 and 
8 were three-coat systems. 


Test Conditions 


In choosing the test media it is conceded that no 
one test or series of tests can hope to cover all envi 
ronmental factors encountered in service. However. 


Table I—Analyses of Materials Tested 








Material Composition % 
Cc | ee es S CU SI 
Sree] 0.05 0.39 0.009 | 0.023) 0.06 
Cast 3.40- | 0.60- 10.20 | 0.12 | ? 4AV- 
Iron 4.55 | 0.80 | 2.60 
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Steel (top) and cast iron (bottom) after exposure to SO. fumes. 















the most common causes of corrosion are excessive Il. SOs Fume’ Test 


moisture, oxygen, salt air, SOz fumes, other organic The test samples were suspended in a glass 

acid vapors, and sunlight. Either singly or combined jar over water saturated with SO2. The water 
the following test media were used: was changed every 48 hr. and additional SO. | 

bubbled into the water. Vapors were sealed 

1. Salt Spray Test in by a glass lid and the test conducted at 


room temperature from 23 to 27 C (74 to 80 


The samples were exposed to a salt fog atmos- , 
P a 6 F). The samples were rotated each 48 hr. 


phere from a 20% salt solution at a cabinet 
temperature of 95 F and 84% relative humid- III. Water Vapor Test 
ity. The test panels were exposed to a moisture 


Table [1—Results of Tests of Bare Metal 











Rusting in Grams per Sq.Cm. — 720 Hr. Exposure 
Tests Salt Water SO. Weather- Acid Average 
Spray Spray Fume ometer Fume 5 Tests 
Steel (as Received ) 0.1294 0.0408 0.1778 0.0437 0.0065 | 0.0796 
Cast Iron (Shotblasted ) 0.1697 0.061 0.1852 0.0488 0.0070 0.0943 
Steel Machined 0.1278 | 0.0444 0.1248 0.0476 | 0.0068 0.0702 
Cast Iron Machined 0.1322 0.0461 | 0.1321 0.0476 0.0074 0.0730 





MATERIALS & METHODS 











saturated atmosphere created by an aerated 
water spray. The cabinet temperature was 
maintained at 95 F. 


1\V. Acid Fume Test 
The test samples were subjected to the action 
of the fumes of a mixture of 5% solutions ot 
nitric, hydrochloric, and sulfuric acid. The 
test was conducted at room temperature of 
23 C to 27 C. Panels were rotated each 48 hr. 


V. Weatherometer Test 
The test panels were exposed on a rotating 
drum to ultra-violet light from a carbon arc 
lamp. Three times each hour the panels are 
wet by a water spray. Panels are alternately 
wet and dry. 


Bare Metal Exposure Test Results 


The tests were severe enough to form heavy rust 
coatings in 720 hr. on the bare metal panels. These 
were weighed before testing, exposed to test condi- 
tions, cleaned with sodium hydride and reweighed. 
Table II gives the results expressed in grams weight 
loss per square centimeter. Graph No. 1 depicts the 
cumulative rust when rust on each succeeding expo- 
sure test panel is added to the total of exposure tests 
preceding it on the graph. 

Tests showed the rusting of the machined samples 
to be practically the same. The steel samples as re- 
ceived from the mill average 15% less rust on the 
five tests than the cast iron samples. 

One reason for heavier rust film on the cast iron 
which has been shotblasted is that roughened surfaces 
provided more actual surface area per unit of macro- 
scopic area. Shotblasting gives a surface area increase 
which could account for heavier rust films. 

The test results indicate that if the metal is not 
finished with an organic coating, steel has rust resist- 
ance comparable to cast iron of equal thickness. 


Varnish and Enamel Coated Panels 


The results of the steel and cast iron panels finished 
with organic coatings and exposed to the five test 
conditions are tabulated in Table III. The results are 
expressed in terms of the number of rust spots or the 
percentage of the area covered by rust spots when the 
attack was severe. These results indicate the superior 
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EXPOSURE TESTS 


Cumulative amount of rusting on cast iron and steel 
panels. 


corrosion resistance of the steel when coated with the 
same thickness of organic finishing materials as cast 
iron. 

The cast iron rusted at a faster rate than the steel 
because the roughness of the sandblasted surface re- 
sults in high and low spots. When coated with lac- 
quer or enamel, the liquid fills in the low areas first 
and the film shrinks down over the high points as 
the solvent evaporates. A thinner film at these points 
and, consequently, less protection for the metal re- 
sults. Once it is formed, rust collects moisture and 
more rust is formed. This rust tends to spread under 
the paint film. Rolled steel, on the other hand, is rela- 
tively smooth and a comparable volume of lacquer or 
enamel covers uniformly, giving greater overall pro- 
tection to the metal. 


Table I11—Corrosion Tests: Steel and Cast Iron Panels with Organic Protective Finishes 
























































Ray Salt Spray 1824 hr. | Water Spray Acid Fume Weatherometer SO2 Fume 
r. Exp. es 
_ Metal | Steel Cast Iron Steel Cast lron | Steel Cast Iron Steel Cast Iron Steel | Cast Iron 
ystem1/6 RS. | 25% RS. | 36RS. | 38 St. NoR.S. | 150 RS. | NoRS.| 10 RS. B 250 RS. 
215% RS. | 95% RS. 30R.S. | 24 St. 125 RS. | 300 RS. | NoRS. | 36 RS. B 150 RS. 
3/4 RS. | 20%RS. | 48RS.|24 RS.| NoRS.| 12 RS. | NoRS. | 36 RS. B 50 R.S 
4 | 4 RS 8% RS. 6RS. | 24 RS. | NoRS. 10 RS. | NoRS. 4 RS. | NoRS.| 20R.S 
| 5 | NoRS. | 80% RS. 3R.S. | 40% RS. 20% RS. | NoR.S. | 70% RS. | 20 RS. | 250 R.S 
6/3 RS 5% RS. | NoRS.| 12 RS. | NoRS. 12 RS. | NoRS. 2 RS. | NoRS. 4RS 
| 7 | NoRS. | 36 RS. | NoRS.| 24 RS. | NoRS. 10 RS. | NoRS. 4 RS. | NoRS. 6RS 
Rust Spots % Percentage of total area rust spotted B — Blistered St. Rust streaks 
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Isothermal Heat Treatment 
of Steel Ball die Races 


by HAROLD A. KNIGHT, 


HE MANUFACTURE OF STEEL BALLS AND ROL- 
LERS for bearings is a process carried to the same 
precision used for tools and gages, and the races 

in which these balls turn require the same high pre- 
cision in their making. As bearing members, high 
hardness is another requirement. Fine surface finish 
is also a “must” specification for these steel parts 
if the long life and low friction associated with this 
type of bearing are to be obtained. 

In the case of the bearing races particularly, the 
specifications pose a difficult problem for the heat 
treater. The shape of the pieces (rings, in the case 
of the ordinary bearing for a suspended shaft) makes 
distortion a likely result during the hardening stage 
when the volume changes associated with the austen- 
ite-martensite transformation take place. 

The isothermal quenching of steel, in which the 
cooling rate is reduced during the transformation of 
these metallographic constituents, has become the 
standard method for obtaining distortion-free results. 
Slow cooling rates, or holding of constant tempera- 
cure for the critical points on the transformation 
curve, permit the volume changes to take place evenly 
throughout the piece, and to adjust themselves with- 
out causing distortion. 

For its production of inner and outer ball races for 
the automobile industry, Jack and Heintz Precision 
Industries, Inc., Cleveland, has adopted the isothermal 
method of heat treating. An elaborate salt bath fur- 


Controlled quenching of ball races was 
selected because of the distortion problem 
inherent with circular parts. Isothermal 
quenching permits even volume changes 
throughout the piece at critical transfor- 
mation points. Through this method a 
preliminary grinding operation is dis- 
pensed with. 
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nace, composed of four baths and a wash tank buil: 
into a unit, has been installed to permit isothermal 
treatment of these and other small parts. The furnace 
is of Ajax-Hultgren manufacture, and is complete); 
automatic, only one man being required to load and 
unload the conveyors. It has a capacity of 450 Ib. of 
steel per hr., but an additional helper may be required 
for loading and unloading certain types of work i 
the furnace is operated at capacity. 

The ball races are machined from steel tubing. The 
analysis specified is S.A.E. 52100 steel. Turning in- 
side and outside circumferential surfaces, cutting the 
groove for the race, and facing off both ends is done 
on automatic screw machines. A rough grind follows, 
and the races are then ready for heat treating. 

At the loading and unloading end of the furnace 
the races are strung onto wire holders having a frame 
of alloy or cold rolled steel rod to support the races 
while immersed in the molten salt. Longest life has 
been obtained with the alloy frames, and the 6( 
nickel, 15 chromium alloy seems to give best results 
The holders are made with a flattened loop at the top 
so that their is nothing to prevent the rings sliding 
off the holders when the string is inverted over a 
tote box. Loading of the holders is also simplified. 

Each string holds about 20 parts, and five strings 
are suspended onto each bar on the chain conveyor 
feeding the furnaces. The conveyor consists of a paif 
of chains, one on each side of the furnace, which pick 
up the bars extending the width of the furnace. The 
bars holding the work are moved along by the chains 
to the first salt bath. The chains pass over sprocket 
wheels at this point and move downward, lowering 
the bar to the top of the furnace, and the suspended 
work pieces into the salt bath. As the bar reaches the 
top of the furnace it is picked up by another pair of 
chains, one on each side of the furnace, and the work 
is slowly moved through the molten salt. A limit 
switch shuts off the loading conveyor chains as soon 
as the bar leaves them. 


The use of these two sets of conveyor chains makes 
the operation of the furnace completely automati 
after it is loaded. The bar from which the strings 
races are suspended is carried over the salt baths | Oy a 
pair of slowly moving conveyor chains and, it 
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Schematic diagram of the 
salt bath furnace used by 
Jack & Heintz for isother- 
mal heat treatment of steel 
ball bearing races. 
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reaches the end of travel at each bath it touches a 
limit switch that starts another pair of conveyor 
chains, moving upward to lift the work out of the 
bath, then horizontally to a position over the next 
bath, then downward to place the bar on to the slowly 
moving chains and the work in the next bath. A 
second limit switch shuts off the small motor driving 
the vertically-moving conveyor. 

The first salt bath is a preheat bath, maintained at 
1360 F. As with all the baths, heating and tempera- 
ture control are done electrically. The races, of small 
cross-section, come up to temperature very quickly, 
and 3144 min. is ample for effective preheating. The 
second salt bath is the high heat, and here 1580 F 
is the operating temperature. A 744-min. soaking 
period is provided. In the next bath a temperature 
of 500 F is provided for quenching, and the work 
remains in this section for 244 min. The draw takes 
place in the fourth section, where the molten salt is 
held at 380 F. The races remain here for an 8-min. 
period, 

After completion of the heat treatment, the work 
is placed in the wash water tank at the far end of the 
furnace, the same system of chain conveyors handling 
the bar from which the strings of races are suspended. 
Five min. in the hot water in this section completely 
removes any salt that may adhere. At the conclusion 
of the washing period the bar is picked up by the 
last pair of chain conveyors and raised to the top of 
the frame over the furnace, then carried back to the 
loading and unloading station, where the races are 
‘lid from the holders into baskets. 

Co complete the removal of any traces of salts that 
might have escaped the action of the hot water, a 
rinse in an Oakite solution follows. The basket is 
placed in a tank separate from the furnace, and 
switled about. The cleaning solution also helps to 
remove any traces of oxide that might have formed 
on the surface of the parts. Several rinses in water 
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are used after the cleaner to free the work from all 
traces of the solution. 

The races as they leave the last rinse are clean but 
not bright. A bright finish is not required, inasmuch 
as a finish grind is needed to bring the parts to size. 
The parts have a faintly grayish cast that is not objec- 
tionable on nonfriction surfaces. 

Hardness is held between 62 and 6214 Rockwell 
C. Distortion is held within a few ten-thousandths. 

The races are completed by grinding the outside 
circumferential surface and the groove of the inner 
races, and the inside circumferential surface and the 
groove of the outer races. About 0.0025 in. is removed 
by the finish grind. 

Some difficulty was experienced at first with longi- 
tudinal hairline cracks that appeared upon wet Mag- 
naflux inspection. These were thought to be grinding 
cracks, and a careful study of grinding procedure was 
made. It was finally found, by grinding several of the 
defective pieces several thousandths undersize, that 
the cracks were associated with the original surface 
of the metal, and that insufficient stock was being 
removed in the machining operations to eliminate 
them completely. They disappeared when a small ad- 
ditional amount of stock was removed. Stock removal 
on the sizes in the 214- to 3-in. range, finish size, was 
about 0.037 in. overall. 

The excellent surface finish and almost complete 
absence of distortion obtained with the present heat 
treating procedure indicates that the rough grinding 
preliminary to heat treatment can be eliminated, and 
this step will be taken in the near future. 

Heat treatment of races of about 3-in. dia. is about 
at the rate of 3000 to 3500 per hr., with one operator 
at the furnace. With smaller sizes the rate may rise to 
about 6000 per hr. This is not the capacity of the fur- 
nace, as determined by its maximum heat output, but 
is the rate arrived at by the details of handling the 
work. 












When the Beechcraft Bonanza was 
designed, fabric coverings were to be 
of the conventional fabric-covered 
type. However, a change to sheet 
magnesium resulted in greater strength, 
fewer parts, less weight, lower tooling 
costs and a worthwhile saving in labor. 


Magnesium Replaces Fabric 


for Aircraft Control Surfaces 


by R. E. SAUNDERS, Production Engineer, Beech Aircraft Corp. 


through the use of magnesium alloy in the pro- 

duction design of control surfaces on the 
Bonanza. The control surfaces (flap, aileron and 
elevator) of the first or experimental Bonanza were 
of the conventional fabric-covered type. The primary 
structure of each of these surfaces was of the inter- 
costal rib construction. Each of these control surfaces 
were tested satisfactorily and were approved by the 
C.A.A. for use as primary control surfaces on the 
Bonanza. When the decision was made by the Beech 
engineering department to change to magnesium 
control surfaces, the change was considered as an 
improvement change. As the design, testing, and tool- 
ing of the magnesium surfaces were completed these 
assemblies were released for production. Shown are 
pictures of each magnesium surface compared with 
the original design with fabric removed. The mag- 
nesium surface has been disassembled in each picture 


Bis AIRCRAFT HAS FOUND many advantages 


to show the number of detail parts. A comparison of 
these components shows a total saving of 337 parts 
per ship. 

Fabric- 
Covered 
Surface 


149 Parts 
136 Parts 
154 Parts 


Saving 
Per Ship 
121 Parts 
40 Parts 96 Parts 
34 Parts 120 Parts 


Total 337 Parts 


In each surface the only ribs which were used were 
end and closure ribs around hinge cut-outs, etc. [h¢ 
elevator and aileron skins are fabricated from on¢ 
piece blanks of 0.020 FS-1H magnesium alloy. Flap 
skins are fabricated from one-piece blanks of 0.02: 
FS-1H magnesium alloy. In each case these gages 
represent the minimum material gage available in th 
required width from the mills. 


Control 
Surface 
Flaps 
Ailerons 
Elevators 


Magne- 
sium Surface 
28 Parts 
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A completely assembled sheet magnesium-covered elevator. Spot-welds are visible. 


Advantages gained from a structural standpoint 
quite obvious from the following comparison. 
Both ailerons were static tested to destruction for the 
same design condition. The magnesium aileron failed 
t 210% of ultimate design load, whereas the fabric- 
covered aileron failed at approximately 150% of 
itimate load. Normally under this condition the 
nagnesium alloy surface would have been redesigned 
reduce the strength to slightly above 100% of 
timate design, and arrive at a greater strength-weight 
However, due to the fact that all material with 
exception of the spar is made from minimum ma- 
gages available, this was not attempted. The two 
ribs and the two hinge cutout ribs are from 0.020 
A magnesium alloy sheet, the spar from 0.025 
magnesium alloy sheet, and the trailing edge 

r is from 0.020 FS-1H magnesium alloy sheet. 
re important than the ultimate strength of this 
is the excellent stiffness obtained from the 


torque box formed by the trailing edge skin, spar, and 
end ribs. Deflections at various points along the trail- 
ing edge were observed during static test of both 
ailerons. At 100% ultimate design load the deflection 
of the magnesium surface averaged less than 50% 
than that of the fabric-covered aileron, which is a very 
desirable feature for movable control surfaces. In 
addition, no buckles were visible in any panel of the 
skin at 180% of load during static test. No strain 
gages were used. 

The very desirable structural properties discussed 
are typical also of the flap and elevator, with an even 
greater characteristic shown in the magnesium flap 
which tested to 400% ultimate design load. But, as 
in the aileron, since all detail parts were of minimum 
material gage, no additional weight could be saved. 
A comparison of the weights of the three control 
surfaces shows a saving of 6.0 Ib. over the fabric- 
covered surfaces. 
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The new aileron surface supports 210% of limit design load. 


Fabric- Saving in 
Control Covered Magne- Weight / 
Surface Surface sium Surface Ship 


Flaps 21.4 lb. 17.4 lb. 4.0 lb. 
Ailerons 16.4 lb. 16.4 lb. — lb. 
Elevators 16.4 Ib. 14.4 lb. 2.0 Ib. 


Total 6.0 lb. 


The saving in weight by the use of magnesium 
alloy for the primary structure is magnified due to 
the necessary static balance required on the aileron. 
The present magnesium alloy aileron requires 2.8 lb. 
of lead to static balance the surface. If this surface 
were designed of aluminum alloy using the same 
gages of material, a balance weight of 4.6 lb. would 
be required. This added to the increase in weight of 
the primary structure of aluminum alloy would be an 
increase of 3.8 lb. per aileron, or an increase of 7.6 
lb. per ship. A reduction of material gage through 
the use of aluminum alloy would be prohibitive due 


to the sheet width required. Not requiring a static 
balance, it would be possible to convert the flaps from 
magnesium alloy to aluminum alloy with a minimum 
loss of weight. Assuming that 0.020 24ST aluminum 
alloy would replace the 0.025 FS-1H magnesium alloy 
from a strength viewpoint, increase in weight would 
amount to 4.0 Ib. 

Not to be considered secondary is the saving in 
man-hours of fabrication, assembly and tooling which 
has been achieved by the design of magnesium control 
surfaces. The quantity of fabric-covered surfaces 
manufactured was so small that a true comparison 
through time study and accumulated tooling cost 
could not be accomplished. The fabric-covered sut 
faces were never tooled for production. However, 
through estimated fabrication time, assembly tim¢ 
and tooling cost a rough comparison has been made 
The saving in man-hours of manufacturing time 0! 
the magnesium elevator over the fabric-covered cle: 
vator amounted to 10.75 man-hours per assembly, 0! 
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The reduction in necessary parts between former and present flaps is shown here. The new assembly (center and left) 
requires very little ribbing. 
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o - Simplicity of design and construction of an aileron can be seen here by comparing the new (foreground) with the old. 
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21.5 man-hours per ship. Investigation proved that 
the man-hours required to cover, dope, tape, and sand 
the fabric-covered elevator amounted to more time 
than was required to manufacture a magnesium eleva- 
tor with the exception of the elevator tab, and 
actuator fitting. This will allow owners of the Beech- 
craft Bonanza to replace the primary structure of the 
elevator for approximately the same cost as was 
originally required to have an elevator covered. 

A glance at the tool planning which was completed 
on each of the elevators gives a comparison of the 
final assembly jigs which were planned for the two 
surfaces. The original tool planning for the fabric- 
covered surface to meet production requirements 
required five final assembly jigs, whereas the tooling 
requirement of the magnesium elevator to meet the 
same production schedule is only one final assembly 
jig. The total number of tools which were originally 
planned for the fabric-covered surface amounted to 
102 tools, as compared with 45 tools which have been 
manufactured to meet the same production schedule 
on the magnesium elevator. 

At this time a tooling improvement program is 
underway to eliminate the final assembly jig which is 
now in use on the magnesium aileron. Through 
100% full hole coordination the use of the assembly 
jig to align the detail parts for drilling will be elimi- 
nated. This will mean an additional reduction in 
man-hours required for assembly. However, this step 
would never have been attempted on an assembly 
with the number of parts in the fabric-covered aileron, 
due to the tremendous tooling cost necessary. 


Example of Other Savings 


The following example is a movable control sur- 
face, which is being made of magnesium and was 


previously made of aluminum structure with a coped 
cloth fabric cover. 

One method which has simplified the design of this 
elevator is the use of one piece of magnesium sheet 
taking three bendings and one forming operation, 
Concaved beading of the magnesium sheet is accom. 
plished in the one forming operation. This gives your 
skin covering and at the same time adds stiffness, 
This method eliminates a large per cent of the inter. 
nal aluminum structural members, such as ribs, stiff. 
eners, etc. 

In our former design it was necessary to build a 
number of tools and dies to make all the small parts. 
Now we have replaced these with a few large dies 
with a saving in overall cost. Spot welding the mag- 
nesium skin trailing edge has eliminated man-hours 
used for sewing, taping, doping and painting of the 
fabric surface. 

This elimination of small parts has allotted more 
space in our stock room and greatly reduced the paper 
work in all departments, such as separately detailed 
drawings, etc. 

Labor cost on the former fabric covered elevator 
was considerable, but is not obtainable due to the fact 
it did not warrant production preparation and was 
replaced by our magnesium design. The saving of 
man-hours, especially in inspection, assembly and 
installation operations, was the governing factor in 
our change in material and methods; therefore, the 
cost comparison of each material was a minor item 

In summation, the Beech Aircraft Corp. has, in 
converting from fabric-covered control surfaces to 
magnesium alloy control surfaces, saved weight, re- 
duced cost of tooling, and saved man-hours required 
in fabrication and assembly; and, in addition to these 
savings, has arrived at a design which has a greater 
strength-weight ratio and reduced ultimate deflections 








On Bonanza elevators of the new design there is a saving of 120 parts, 154 being required in the former design and 34 in 
today’s. 
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23% saving in deadweight; increased strength; and improved stability have been achieved at Fruehauf Trailer Co. in trailer door frames 

using all-ewelded steel frame construction instead of conventional wood-frame doors. Production of Fruehauf-all-metal doors begins in 

corner of the department where a battery of automatic spot-welders—especially designed for the work by Progressive Welder Co.—weld 
pre-cut steel angles into the basic door frames. 
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| Welding Steel Trailer Door Frames 
Increases Strength, Saves Weight 


by ATHEL F. DENHAM 


COMBINATION OF DESIGN AND PROCESS ENGI- 
NEERING to enable the use of automatic resis- 
tance welding in the fabrication of trailer doors 


\ change-over from wood-frame doors to has enabled Fruehauf Trailer Co. to achieve: 


ll-steel doors of welded construction 1. A 23% reduction in weight of door frames— 
esulted in a 23% reduction in deadweight reflected in increased payload capacity of truck 
f oil : . . trailers. 
trailers. Automatic spot-welding equip- ; 4 
. ‘ ; 2. An inherently stronger door construction; not 
ent resulted in a great increase in output. subject to warping, etc., under changing atmos- 
nis pictorial story shows the methods _ pheric conditions. , 
, ; 3. Reduction in floor space required for door fab- 
ployed in mass-producing such dootr- PS 


frames. 4. Increased output of doors per man-hour and 














On this Progressive “Ultra-Speed” 
welder, five pre-cut steel angles are 
welded together with 64 spot welds—in 
16 sec.—to form the outside section of 
the door frame. Here, one of the ma- 
chine’s two operators is placing a stee! 
angle on the adjustable (for different 
door sizes) table. 


The inside section of the door frame is 
formed on this welder by joining four 
steel angles together with 36 spot welds. 
Here, the angles have already been 
clamped into place. Each operator must 
raise both hands and press two of four 
starting buttons simultaneously to start 
the machines, as a safety precaution. 


The inside and outside door frame sec 
tions are united on the third Progressive 
“Ultra-Speed” with up to 68 edge welds, 
depending on door size. Here, wort 
table has been raised to welding posi 
tion. After the 16-sec. welding cycle ‘s 
completed, the work table is lowered 
automatically for unloading and re 
loading. 








Assembled door frames are 
clamped on turntable stands and 
six frame-stiffening channels are 
welded in place with Progressive 
hand-operated portable welding 
guns. These guns are counter- 
balanced for ease of operation to 
reduce operator fatigue. 


machine-hour without requiring increased ef- 
fort on the part of the operator. 

Changing what formerly was a bottleneck in 
trailer production to an operation in which 
there is considerable reserve capacity for in- 
creased production without requiring further 
equipment. 


- 


All of this has been achieved—insofar as new man- 
ufacturing equipment is concerned—through the de- 
velopment of three “universal” type automatic spot 
welding machines to assemble the basic framework 
supplemented by a turntable type fixture at which 
various brackets are attached with portable welding 
uns 

All of the equipment was designed by the Process 
ngineering Dept. of Progressive Welder Co., De- 
roit, in collaboration with Fruehauf engineers. Ma- 
lines, guns and fixtures were also produced by Pro- 

Cssive 

Approximately 250 spot welds are made in fab- 

ting the new stronger Freuhauf trailer doors. 

wever, of these welds, some 168 are made auto- 
tically in three Progressive Ultra-Speed multiple 
welding machines. It is these three machines— 
h can interchangeably weld a wide variety of 
and types of door frames—which have been 











largely responsible for converting a bottle-neck into 

“line-pacer.” As a matter of fact, these three ma- 

slliaal actually have 100% reserve capacity, based on 

“normal” trailer production. Thus, the equipment 
provides amply for Freuhauf's current trailer produc- 
tion expansion program. 

Door frame stock—in the form of pre-cut steel 
angles—is of No. 20 USS gage, hot-rolled, pickled, 
and oiled mild steel. The first Ultra-Speed welder 
joins five of these pre-cut rails with 64 spot welds 
to form the outside section of the door frame. Four 
small reinforcing sections are also welded in this op- 
eration, one in each corner. The second machine, 
making 36 welds in rapid sequence, joins four simi- 
larly formed rails to make the inside door frame. In- 
side and outside frame sections are united on the 
third Ultra-Speed welder which makes a maximum 
of 68 edge-welds. The exact number of welds in the 
latter instance, of course, depends on the size of the 
door. 

Leaving the Ultra-Speed machines, the assemblies 
are clamped on turntable stands and six frame-stiffen- 
ing channels and latch mounting plates are welded 
in place with portable welding gun units. These guns 
are all counter-balanced for ease of handling to de- 
crease operator fatigue. 

The three Progressive Ultra-Speed welding ma- 
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A pair of the new stronger all-resistance-welded doors 
weigh only 156 ib. as compared with 205 Ib. formerly. 


chines are similar in construction. The operating cy- 
cle of each machine—from the time the “start” but- 
tons are pushed until the machine automatically re- 

turns to the unloading position—is only 16 sec. 
“Heart” of these welders is the “Ultra-Speed” cur- 
rent distributor. This unit permits all of the welding 
points to engage the work simultaneously under weld- 
ing pressure. The electrodes thus act as clamps and 
help compensate for any possible variation in the 
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shape of the parts to be welded together. Spot welds 
are made in pairs (series welding) and each machine 
is capable of producing 60 welded assemblies per h: 

Each welder is equipped with two 75-kva. welding 
transformers, and a self-contained motor-driven hy. 
draulic power unit which supplies both clamping and 
welding pressure to the hydraulic welding guns. This 
equipment is built into an air operated vertical press. 
Toggles raise and securely lock the press bed in the 
upper—or “welding”—position. They lower the press 
bed for unloading and reloading. 

An unusually high degree of universality—for au 
tomatic machines—has been engineered into the UI- 
tra-Speed machines. They are designed to handle all 
the different parts required for making right, left, 
and side doors of many different sizes. To do this 
both the welding dies and gun carriers on the first 
two machines are fully adjustable by means of hand 
cranks operating lead screws. Spring loaded locking 
pins locate and lock the dies and gun carriers in the 
required position for a given type and size of door. 
In the third machine, only the welding die requires 
adjusting. The welding guns are fixed. Sufficient guns 
are provided to accommodate the longest door. For 
smaller doors, the excess guns are cut out by hand- 
operated hydraulic valves. 

Only two operators are required for each of the 
three Ultra-Speed welders. For safety, each operator 
must raise both his hands and press two of the four 
interlocked starting buttons simultaneously to start 
the machine. 

Plant layout is such that the steel angles are deliv- 
ered to one end of the welding department, while 
finish welded doors are trucked away from the other 
end. Less floor space is required to produce an equal 
number of door frames. 

Due to this experience with “Ultra-Speed” welding, 
Fruehauf reports that they intend to extend auto- 
matic resistance welding to other operations in the 
near future. 
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OVER 100 WELDS 
LOCK REINFORCING 
"| CHANNELS BETWEEN | 
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Sketches showing the 3 automatic spot-welding operations on Fruehauf trailer door frames and (at right) single spo' 
welds made with portable guns. 
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For many uses, additional protection 

must be provided for tinplate to guard 

against staining and rusting. The Pro- 

tectatin process is a simple method of 

coating tinplate and can be applied to 
the plate before forming. 


A Protective Filming Process 


for Tinplate 


by H. R. CLAUSER, Associate Editor, MATERIALS & METHODS 


LTHOUGH TINPLATE NORMALLY PROVIDES good 
protection against rusting under dry conditions, 
its rust resistance is considerably reduced where 

humid or moist conditions are encountered. Also, 

tinplate in cans holding sulfur-containing foodstuffs 
has a tendency to form an unsightly black stain of iron 
sulfide. 

As early as 1940 the Tin Research Institute in 
England began development work on a practical 
means of producing a protective film on tinplate to 

vercome these difficulties. Later, Battelle Memorial 
nstitute in this country assisted in the program. The 
rocess, known as Protectatin, has now been developed 

) the point where a thin, invisible oxide film can be 

roduced on tinplate in 20 sec. or less. It consists of 
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simply dipping the tinplate in a hot alkaline phosphate- 
dichromate solution containing a suitable wetting or 
penetrating agent. The resulting film protects the 
tinplate from sulfur staining, greatly retards rusting 
in moist air, and provides a good base for paint on 
very thin electro-tinned plate. 

The exact nature or mechanism of the protection 
provided by the film is not definitely known. Treat- 
ment of uncoated steel is comparatively ineffective. 
The film is colorless and invisible and normally gives 
the tinplate a bright shiny appearance. An important 
feature of the process is that the bath is an active 
degreasing agent and therefore on hot-dipped tinplate 
no preliminary degreasing is necessary, since the treat- 
ment does all necessary cleaning. 
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Untreated, salt spray 


Fig. 1—The Protectatin process increases corrosion resistance of tin cans. Here shown 


The Solution and Procedure 


The composition of solution is as follows: 
Lb. Per Grams 


100 Gal. Per Liter 
Crystalline trisodium 

phosphate 20 24 
(or anhydrous trisodium 

phosphate ) (9) (10.8) 
Sodium dichromate 8 9.6 
Sodium hydroxide 22 26.4 


Wetting agent . 3.5 


The wetting agent is an important constituent of 
the bath. It improves the detergent properties of the 
solution and aids it to wet the greasy tinplate surface, 
thus allowing the filming to proceed more quickly. 
Wetting agents such as Drysonol ME dry or Merpol B 
(E. I. du Pont de Nemours & Co.) and Tergitol 4 
(Carbide & Carbon Chemical Co.) have proved 
satisfactory in this alkaline solution. A brighter sur- 
face is usually obtained with Tergitol 4. Rain water 
or distilled water is preferable for making the solution. 

During the filming process, the temperature of the 
solution should be kept as high as possible within 
the range of 140 to 185 F. With brush-type washers, 


Treated, salt spray 


a single pass through the machine, taking about 2 sec., 
is sufficient. Where simple dipping is used, the im- 
mersion time should be not less than 10 sec. at 185 F 
to 20 sec. at 140 F. The time of treatment, within 
this range, will vary according to the type washer. 

Maximum corrosion resistance results by air-drying 
without washing. Generally, however, the tinplate is 
washed immediately. When treating the interior of 
cans, or tinplate which may later contact food, thor- 
ough washing to remove adhering soluble salts is 
essential. A brighter finish is also obtained by rinsing 
immediately after the treatment. 

Any conventional washing tank arrangement may 
be used to process the tinplate. Steel tanks, however, 
are not suitable unless precautions are taken to pre- 
vent contact between the tinplate and the steel. If 
the tinplate should touch the steel tank, etching of 
the tin might result. Galvanized, lead-coated, tinned, 
or enamelled equipment is preferred. If baskets or 
fixtures are used during the immersion, they should 
be heavily coated with zinc, lead or tin. 

It is possible to apply the Protectatin process t 
tinplate in the flat and before fabrication. Some re 
ports indicate that the protective film can withstand 
deformation and abrasion during forming and fabrica 
tion without reducing the effectiveness of the film 


MATERIALS & METHODS 


are treated 


ted 








eated 


Untreated, humidity 


Others say that there is some risk of local damage to 
the film. 

The advantages of pre-filming are obvious. The 
sheets are filmed on both sides simultaneously. The 
problem of assuring a thorough rinse of the filming 
solution from seams is eliminated. And protection is 
afforded to the plate both in transit and storage prior 
to fabrication. 


Increasing Rust Resistance 


All tinplate, whether it be hot-dipped or electro- 
tinned, has microscopically fine pinholes, and in 
general, the thinner the coating the more pinholes 
present. Thus, hot-dipped plate may have less than 
OO per sq. in. as compared to around 1000 per sq. in. 
n thinner electro-tinned coatings. When tinplate in 
service is subjected to moisture, it will rust at these 
pinholes and spread. After a time, perforation of the 
steel will result. 

Chere are several means of preventing rust on tin- 

ite which have seen use on the outside of containers. 
One of these is applying a coating of a baked ther- 

setting phenolic lacquer. When this is used, a thin 
strip down the seams must be left uncoated for 
ering and then later covered. Covering tinplate 


AUGUST, 1947 


Treated, humidity 


ted cans after being subjected to salt spray test for 100 hr. and humidity cabinet for 200 hr. 


with a wax emulsion or with quick-drying lacquers 
have also been used. 

The Protectatin process offers a simpler and less 
expensive method of increasing the protection pro- 
vided by tin. In tests conducted in England to com- 
pare the rust resistance of cans treated by this process 
and lacquered cans, the treated cans stood up equally 
well in outdoor exposure tests and in humidity 
chambers that involved up to 22 days exposure. Over 
a very long period a lacquered can might give the best 
results, but seldom are cans exposed to weathering 
for long periods. 

Although the thickness of tinplate has no effect on 
the protective film, the relative improvement in rust 
resistance is greater on thinner electro-tinned plate 
than on hot-dipped plate simply because there is more 
exposed steel to protect on more thinly coated steel. 

Tests were conducted to determine the protection 
afforded by the Protectatin process on % and % lb. 
per basis box electro-tinplate, hot-dipped plate and 
Terneplate. In salt water spray tests at room tempera- 
ture all the panels treated by the process showed 
considerably less corrosion than the untreated panels 
after a 2-day period. At the end of 7 days the differ- 
ence between the treated and untreated panels was 
less distinct, but still showed that the protective film 
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Fig. 2—Tinned panels tested for rust resistance. Untreated panels in both salt spray and steam vapor rusted considerably, 
while Protectatinned panels were unaffected except for slight discoloration from oxidation. 


was beneficial. In outdoor exposure tests, panels and 
5-gal. cans, both treated and untreated, were placed 
in the atmosphere for 43 days. After 8 days the 
treated panels showed no rust while the untreated 
ones showed traces. After 43 days the treated had 
medium rust throughout as compared to very heavy 
rust on the untreated panels. The results on the 5-gal. 
tanks were approximately the same as those reported 
on the panels. These tests also seemed to indicate 
that the protective film was least effective on Terne- 
plate and the 14-lb. electro-tinned plate. 


Preventing Sulfur Stains 


When sulfur-containing foods (meats, soups, vege- 
tables) contact tinplate, staining usually results. The 
staining may increase if the food remains in contact 
with the tin for any length of time. To avoid these 
difficulties, special lacquers are often applied to the 
inside of cans. 

The Protectatin process has also proved useful in 
many applications of this kind. By dipping the tin- 
plate in the hot alkaline phosphate-dichromate solu- 
tion, adequate protection against sulfur blackening 
is provided. It is less expensive and simpler to apply 
than lacquer. However, certain precautions must 
taken when used in the canning industry. If the cans 
are treated just before packing, the insides must be 
thoroughly washed to remove any residual chromate 
solution which could be toxic. Even this simple opera- 
tion may not be feasible during the rush season of 
canning, and therefore the lacquer linings are often 
preferable in spite of their higher cost. On the other 
hand, if the tinplate is filmed in the flat before the 


cans are fabricated this washing problem is avoided. 
When only the outside of the container is filmed the 
best time for treatment appears to be after closing or 
just before packing for shipment. 


Use as a Paint Base 


In recent years the use of tinplate on steel as an 
undercoat for paint has received considerable atten- 
tion. It has been shown that a very thin tin base 
improves the corrosion resistance of painted steel as 
well as paint adhesion. It has also been learned through 
tests by the Tin Research Institute that in treating 
tinned surfaces by the Protectatin process further im- 
provement is achieved in the rust resistance and the 
adhesion of the paint. Because of this extra protection 
it is possible to use electro-deposited tin coatings as 
thin as 0.000008 in. (from alkaline tin bath) and still 
compare favorably with phosphating processes for 
preparing steel surfaces for painting. Since the tin 
shortage will probably prevail for some time to come, 
the use of the Protectatin process should he considered 
as a possible means of reducing the tin thickness of 
lacquered tin coatings presently used. For example, ‘' 
may be possible to change from a thick hot-dip coat 
ing to a relatively thin electro-deposit; or the thickness 
of an electro-deposited coating may be reduced. 

The effect of the protective film on the adhesion of 
lacquers used in the container industry has not bee: 
fully investigated. However, in general it is believed 
that treated tinplate improves the adhesion of externa! 
air-drying lacquers, has no effect on the adhesion 0! 
fruit or sulfur resisting lacquers, and impairs th: 
adhesion of phenolic-resin meat lacquers. 
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HIS photograph shows progressive steps in the 
manufacture of a clock frame, and is an excellent 
Sexample of careful planning to reduce the amount of 
‘scrap and lessen the number of operations. Note that in 
only a few strokes of the machine not only is a plate 
punched for the frame, but also a gear, a ratchet wheel, 
and two other small parts are produced. The work is 
done on a dieing machine, which operates to the very 
close limits that are essential in a clock. An additional 
item of economy is the fact that most of the other parts 
are made from exactly the same kind and gauge of metal, 
| greatly simplifying purchasing, stockroom management, 
and production ordering. 

Planning such as this is more important than ever 
today, when metal is scarce, and it is essential to conserve 
it, as well as lessen costs and speed production. 

_ The metal used is Revere Leaded Brass, supplied to 

exceptionally close limits as to composition, gauge, 
temper, flatness, and straightness. Revere takes pride in 
its ability to meet these strict requirements, and will be 
glad to collaborate with any manufacturer in working 
out the application of its metals to modern, simple, 
} accurate, metal-and-money-saving plans and processes. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 





Progressive steps in the accurate, economical 
manufac iure of clock parts by the William L. * » % 
Gilbert Clock Co., Winsted, Connecticut. 
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STILL in GOOD SHAPE 


AFTER 6 YEARS OF SERVICE 





... HASTELLOY Alloy C 
Parts Resist Corrosive 
Action of Dye 

Intermediates 






This pump, used to empty vats of 
dye intermediates, is made of 
corrosion-resistant HastTe..oy alloy 
C. The pump formerly used lasted 
only 7 weeks; this HasTe..ioy alloy 
pump is expected to last 10 years. 





Write for the bookiet 
“‘HASTELLOY High- 
Strength Nickel-Base 





Corrosion-Resistant 
” ; 

HastTet.toy alloy C agitator This steam jet of cast Alloys for information 
shaft and blades are used in a re- HastTe.voy alloy Cis also used 
action vat. Whip and unbalance in a reaction vat. After on available forms and 
in the agitated fluid often places 6 years service in acids, al- methods of fabrication. 
considerable stress on the shaft; kalies, and strong oxidizing 
high-strength Haste.ioy alloy agents, the jet is still in good 
is not affected by this stress. operating condition. 





Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 


uc, 


General Offices and Works, Kokomo, Indiana 


Chicago — Cleveland — Detroit — Houston— Los Angeles— 


Lia Sea 


New York—San Francisco—Tulsa 


“*Hastelloy”’ is a registered trade-mark of Haynes Stellite Company 
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ATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 
subject and to be packed with useful reference data on the characteristics 

of certain materials or metal forms or with essential principles, best procedures 


and operating data for performing specific metalworking processes. 
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Screw Machine Products 
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by T. C. Du Mond, Managing Editor, 
MATERIALS & METHODS 


When you are considering the manufacture of a small part 
it is wise first to evaluate its applicability to production 
by automatic screw machine. There are relatively few 
limitations on screw machine products if their design con- 
forms to a few basic specifications. An important 
consideration in selecting screw machine products is the 
wide range of materials in which such parts can be 
furnished. In this manual will be found general advantages 
and limitations applying to parts formed by screw 
machine, design considerations, information on useable 
materials and a special section on Swiss automatic 
products. 


a, 
Design Considerations ..... . . . Page 105 
ee ee 
Economics of Screw Machine Products . . . Page 109 
Swiss Automatic Products . ... . . . Page 110 
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Threaded aluminum rings are produced from rods at the rate of 1500 per hr. to an accu- 
racy of 0.007 in. on this automatic screw machine. (Courtesy: Westinghouse Electric Corp.) 


Although lathes of one sort or 
another have been in use for centuries 
it was not until something over 70 
years ago that a major refinement of 
the lathe came into being. The early 
function of the new variety of lathe 
it the name it still bears—the 

machine. Since its develop- 
the screw machine has been 


gave 
screw 
ment, 
responsible for an ever increasing flow 


Introduction 


of products of assorted sizes and con- 


tours. 

Basically, the automatic screw ma- 
chine of today is a miniature turret 
lathe with a hollow spindle through 
which bar stock is fed to be worked 
on by the various cutting tools carried 
in the turret and by those on the tool 
slides. Control is provided over the 
turret so that at the proper instant the 


desired tool is fed into the work 
there until its task is performed a0 
then withdrawn. In the past such cot: 
trol has been exercised largely throug! 
cams, individually cut for each } 
but newer machines provide quadraf 
linkage to obtain the same 
results. 

There are really four differe: 
of screw machines. Hand scr 
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nines, really vary little from turret 
thes except that they feed through 
pe spindle and are designed to handle 
aller work. Then there is the single 
sindle automatic screw machine. De- 
gned for even smaller work than the 
merican screw machine is the Swiss- 
ype automatic which differs consider- 
bly in operation from the machines 
veloped here. Finally, there are the 
pultiple-spindle automatics, which 
ome with 2, 4, 5, 6 or 8 spindles. 
ince the Swiss-type machines are 
omewhat less versatile without special 
achments than other automatic screw 
machines, their products will be de- 
cribed in a special section of this re- 
port. The main portion of this manual 
“ill, therefore, concern itself with the 
more universal types of machines. 


itations 
There are two serious limitations 
which must be met if a product is to 
be turned out on automatic screw ma- 
hines. Most important is the require- 
ment that the all machining must be 
bn surfaces of rotation which are con- 
entric with the part's axis. Second is 
e matter of size. Single spindle 
machines (not any one machine) can 
andle parts ranging in diameter from 
“4 to 8 in. and up to 8 in. in length. 


Before considering whether or not a 
product should be assigned to a screw 
machine for manufacture it is wise to 
;determine how many are to be needed. 
If the quantity is less than 1,000 pieces, 
itmight be well to consider some other 
method, for 1,000 has been determined 

kept i *s the minimum number of pieces re- 
and J quired to make the process economical. 
con J When quantities are less than 1,000 
vugh Je hand screw machines might prove satis- 
joD, Mime ‘actory. When quantities reach 50,000 
rant HC more, multiple-spindle automatics 


ical are indicated. 

| The type of machine selected has a 
yp MM Searing on the size part which can 
mi @ °¢ handled. Single spindle machines 
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A special model recently designed will 
take diameters slightly over 10 in. The 
majority of machines, however, are 
furnished in one of two sizes, namely 
those taking up to 2-in. dia. stock 
and those for diameters of 1-in. and 
less, with a length limit of about 6 in. 
Although multiple spindle machines, 
of certain types, can handle stock up 
to 5-in. dia. and in 20-in. lengths, 
those generally in use have limits of 
25¥%-in. and 6-in. respectively on diam- 
eter and length. 

Although screw machines were de- 
signed to produce screws and bolts and 
other threaded parts, their use is by no 
means limited to such products. It is 
quite likely that many screw machines 
in use today have never produced either 
a screw or a bolt, if indeed they have 
ever cut a thread. 

Parts produced on screw machines, 
in addition to the already mentioned 
screws and bolts, include bushings, 
bearings and bearing parts, pins, 
washers, nuts, and thousands of differ- 
ent parts of special and peculiar de- 
sign. All parts have in common the 
requirement of having produced on 
them surfaces of rotation concentric 
with the axis of the stock being turned. 
Standard screw machines are designed 
to do turning, drilling, boring, thread- 
ing, forming, facing, cutting-off and 
burnishing. With attachments they can 


Design Considerations 


can handle work with diameters of 
from 4% to 8 in. length of part is 
limited to 8 in. except for special ma- 
chines which can handle a part 1014- 
in. long. Single spindle machines are 
most commonly provided in two 
classes, one limited to parts having a 
maximum diameter of 214-in., and the 
other having a top capacity of 1-in. 
dia. With both classes length is limited 
to 6 in.. 

Multiple-spindle machines can take 
bars up to 5-in. dia. and in lengths up 
to 20 in., but the most common multi- 
ple-spindle automatics have top limits 
of 2%-in. dia. and 6-in. length. 

There are a few design points which, 


also do slotting, milling and cross- 
drilling. 

Screw machines can be used to pro- 
duce parts from practically any material 
that is machinable by other commonly 
used machining methods. Such mate- 
rials include most types of iron and 
steel, copper alloys, aluminum and 
magnesium alloys, nickel-base alloys, 
noble metals, zinc and plastics. 

The principal reasons for the use 
of screw machines are the speed and 
high accuracy in repetitive operations. 
On certain types of parts production 
of as high as 4,000 parts per hour can 
be maintained. At the same time, tol- 
erances of 0.001 to 0.003 in. are easily 
maintained. 

If the part is right, there is really no 
serious competitive method to the 
screw machine, since it provides a 
much greater latitude in materials than 
any production method which might 
be considered for the parts. Too, the 
finish is high and the production great. 
The most serious charge against pro- 
ducing parts via screw machine is that 
scrap losses are high due to the fact 
that the bar stock used must be slightly 
larger in diameter than the largest 
cross-section of the part. With some 
materials this is neither a serious nor 
an expensive factor, but with other 
materials it might swing the decision 
to another method of production. 


if followed wherever feasible, can sim- 
plify production of screw-machine parts 
and help to keep costs way down. 


Holes 


For instance, a designer might spec- 
ify that a hole in the part must have 
a square bottom. This requirement can 
be met only with special tools. If there 
is no functional reason for a square- 
bottom hole, a standard drill can be 
used. Standard drills leave a conical 
recess at the bottom of the hole. Per- 
haps a compromise can be reached be- 
tween a square-bottom hole and a re- 
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cessed hole, by providing just a little 
relief. 

By using several different turret sta- 
tions in the operation, holes up to 10 
times their diameter can be drilled. 
Holes as deep as 5 times the diameter 
have been drilled in one operation. 

In providing for holes that are to 
be tapped subsequently it is important 
that sufficient clearance be left for 
taps. Bottoming taps require a clear- 
ance of the equivalent of three com- 
plete threads, while five thread clear- 
ance is needed for other types of taps. 


Corners 


As in any machining operation the 
achievement of square corners any- 
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where on the part being produced is 
rather difficult and often expensive. 
This is particularly true of square ex- 
ternal shoulders which should be 
avoided unless absolutely necessary. A 
slight radius—at least 0.005 in.— 
should be provided for. Too, chamfers 
are preferred over round corners. They 
are much easier to achieve and for most 
purposes serve equally well. 

Chamfers, likewise are desirable at 
both ends of threads tapped to a 
shoulder or close to the bottom of a 
hole. The chamfers should be about 
45 deg. 


Shapes 


If the part is small and the form 





Pieces shown here are typi- 
cal of the various products 
regularly turned out by 
automatic screw machines. 
Such work is common to 
most screw machine shops. 


simple, there is always a possibilit 
producing it by means of a single form 
tool. In these cases the length shoul 
be less than three times the smalles 
final diameter. This limitation holds 
because the stock is supported onl 
at the collet. Lengths greater thal 
recommended might sesult in excessi¥¢ 
breakage and would certainly make 
difficult the holding of accurate dimes: 
sions. 


Threads 

Screw machine parts may be threact 
all over or may have no threaas at # 
When external threads are desired 0 
a part which must screw tightly 10! 
another part, it is advisable to leave * 
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These parts are illustrative 
of products which can be 
made on the larger sizes of 
automatic screw machines. 
Drawings on these two 
pages are rendered from 
photographs furnished by 
Brown & Sharpe Mfg. Co. 


clearance of at least 244 threads. The 
tight fit can be achieved by a slight 
undercut on the neck of the part back 
if the thread. 


Design Do’s 


Machine only those surfaces where 
Machining is mecessary. Any super- 
fluous machining adds to costs. 

So design the piece that it can be 
produced from a standard size of 
stock, Unnecessarily generous allow- 
ances can result in excessive scrap 


S lOSses. 


All other factors being equal, select 


E the material which has the highest 


machinability rating. 
Attempt in the design to keep the 
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number and duration of machining 
Operations at a minimum. 

External surfaces, whenever possible 
should be machined with a single form- 
ing tool. Often one rough and one 
finish form tool can do the work of 
several single point tools. 

If form tools cannot be used, so de- 
sign that standard tools can be used. 
Special tools are justified only when 
they can promise great economies. 

Design so that all of the machining 
operations which can be done on a 
screw machine are completed before 
the piece is cut off. 


Design Don'ts 


Do not specify dimensional limits 























which are closer than necessary to 
assure proper functioning of the part. 
It is possible to hold dimensions to 
0.0005 in. or less, but only at a sacrifice 
of speed. 

Unless there is an extremely good 
reason for doing so, avoid specifying 
threads that require the use of bottom- 
ing taps. 

Don’t specify the removal of burrs 
on the screw machine unless this is 
the only place it can be done. Tum- 
bling or other methods of deburring 
is probably much less expensive. 

Don’t demand a finish that is finer 
than that normally left by the tool 
being used. If a better finish must be 
obtained, be sure to specify just where 
and how much smoother to avoid 
finishing the whole piece to that extent. 
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Machinability Ratings of Various Materials 
for Screw Machine Use 


SCREW MACHINE STEELS 





























SAE 1120 (leaded) ............ 140 

EE, ic Ss dads owe kee 140 

es Sieg oer oles eae es 100 

ED Ss... sad ss pak aaah 90 to 95 
oe ecw aoe Ei 90 to 95 
Ss Fs a cn we ee Sane 70 to 75 
RS fg en cate 70 to 75 
RE ee pee 70 to 75 

CARBURIZING STEELS 
ED os osc oh cee 96 w'ceees 50 to 65 
Rs |. onus oe eee vuee ee 50 to 65 
tens 5 ccc sa 4 clare 'e Saale 50 to 65 
ES Se Sake eee 50 to 65 
SAE 6120 (annealed) .......... 45 to 50 
Ss A a 45 to 50 
RRS, Se 45 to 50 
SAE 4615 (annealed) .......... 45 to 50 
SAE 2315 (annealed) .......... 45 to 50 
DES Sass cele tte Vises assed 45 to 50 
HEAT TREATING GRADE STEELS 
6. a rere 55 to 60 
PE eae ou adie Mewes a 55 to 60 
SAE 1045 (annealed) .......... 55 to 60 
SAE 4130 (annealed) .......... 40 to 50 
SAE 4140 (annealed) .......... 40 to 50 
SAE 3140 (annealed) .......... 40 to 50 
SAE 6135 (annealed) .......... 40 to 50 
SAE 6140 (annealed) .......... 40 to 50 
SAE 6150 (annealed) .......... 40 to 50 
SAE 1335 (annealed) .......... 40 to 50 
SAE 1350 (annealed) .......... 30 to 40 
SAE 2330 (annealed) .......... 30 to 40 
SAE 2345 (annealed) .......... 30 to 40 
SN Oye ee CRS 6.56 6b 0854.01 30 to 40 
oO ” ) 30 to 40 
SAE 52100 (annealed) ......... 30 to 40 
STAINLESS STEELS 
Iron, free cutting (14% Cr) .... 60 
RR See. eeepc aoe 30 


Steel, free cutting 18:8 (annealed) 50 
NONFERROUS METALS 








Magnesium Alloys ............. 500 to 2000 
Aluminum Alloy 11S .......... 500 to 2000 
Aluminum Alloy 2S .......... 300 to 1500 
Aluminum Alloy 17S .......... 300 to 1500 
a ee eee 150 to 600 
ME  F.vor ee ew so uh heaed 200 
gg Re Gana BRE - 200 
Bronze, lead bearing ........... 200 to 500 
ke ai gl ei SS 60 
Bronze, manganese ............ 40 
EE POUR abs Ks xs ao > os80- 0° 20 
ee 45 
a ie 60 











Values are for operations, such as turning, forming, 
drilling, threading, and cutting off using high-speed steel 
tools and conventional cutting fluids. Ratings are based on 
a value of 100 for Bessemer screw stock, SAE 1112, using a 
cutting speed of 150 f.p.m. “Annealed” indicates bar was 
annealed before cold drawing. Otherwise bars are cold drawn 
from the het-rolled condition. Values are only indicative 
and will vary somewhat with conditions and operations. 





Materials 


Outside of the speed, accuracy ap 
finish attainable on screw machin 
products through normal procedures 
the most important advantage of this 
method of producing parts is the fay 
that such a wide range of materia} 
can be used. Most production methods 
which could be considered competitiy. 
to screw machining can handle only , 
limited number of materials. . 

All of the following materials cy 
be and are being used for screw mi. 
chine products: Low carbon iron ap 
steels, high carbon steels, stainles 
steels, drill rod, bronzes, brasses, nickel. 
base alloys, noble metals, zinc, alunj. 
num and its alloys, magnesium alloys 
and several types of plastics. 

It should not be assumed that ali 
materials are equally satisfactory fo 
making parts by means of the screy 
machine. The important point is that 
if a certain material must be used, the 
chances are strong that the choice of 
material will not rule out production 
of the part via the screw machine. 

Costs of screw machine products 
rise with any increase in difficulty of 
machining. First, the added difficulty 
lowers the output of the desired par, 
or if speed is upheld the finish is less 
satisfactory. Second, the machining 
itself cost more due to greater power 
requirements and greater wear and 
tear on the tools. 

Free machining brass is probably the 
most widely used and most economical 
material from which to shape screw 
machine products. Although the brass 
selected may be quite high in cos, 
the total cost might be only slightly 
more than some of the other materials 
due to the high scrap recovery. Brass 
is often chosen when the finished patt 
is to be electroplated later. 

When steel is required, SAE X1112 
is often considered best due to its high 
machinability rating. In addition © 
machining readily, SAE X1112 give 
an excellent finish. Certain stainless 
steels have reasonably good machining 
qualities, but not, of course, as good @s 
brass and free machining steels } 

If the parts are of uncomplicated 
design, aluminum and magnesium * 
loys should be considered. These ma 


rials a 
any m\ 
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; are the most readily machined of 
any metals NOW in use. Their machin- 
,bility ratings range from four to ten 
imes higher than the brasses and up 
‘) 14 times that of the more easily 
machined steels. 

Special forms of materials can often 
be chosen at a great saving in material 
cost and with the added benefit of 
reducing the total machining require- 
ments. 

Where large hollow parts are re- 
quired it might be well to investigate 
steel tubing. Most producers of tubing 
provide a wide range of wall thick- 
nesses. In those cases where tubing 
can be used there is also a considerable 
saving in scrap. 

Small nonferrous tubing is used ad- 
vantageously as a raw material for 
screw machine products. 

Special drawn and extruded shapes 
f metals, in all probability, will find 

reasing application for certain types 

products. An example would be hex 
bars for the production of bolts, on 
parts that require a hex shape over part 

their lengths and round shapes 
elsewhere. 

Prior to the war plastics did not often 

















Tapered roller bearing 
cones are turned out at 
the rate of 90 per hr. on 
an automatic screw ma- 
chine. (Courtesy: Timken 
Roller Bearing Co.) 


appear in screw machine products, but 
during the last five or six years there 
has been a considerable quantity of 
plastic materials used in this way. 
There are now available many plastic 
rods—some of them in a variety of 
colors—offer a wide range of proper- 
ties. While the physical properties of 
plastic screw machine products do not 
compare with similar properties of 
metals, there are many places where 
plastic parts serve admirably. It is 
interesting to note that the rapid in- 


crease in the use of plastics of all 
types has had the effect of adding 
another market for metal screw ma- 
chine parts as inserts to be molded into 
or otherwise anchored in the plastic 
product. 

Whereas the selection of a material 
is not too critical as far as actual pro- 
concerned, the material 
choice can be the difference between a 
profitable use of this metal form and an 
economic waste of a valuable produc- 
tion method. 


duction is 


Economics of Screw Machine Products 


It is difficult to set forth any hard 
and fast rules as to the costs of screw 
machine products except to say that 
when a properly designed part is to be 
made of a reasonably free machining 
material and is needed in sufficient 
quantities no other metal form can 
compete on a cost basis. 

Costs vary, of course, with the ma- 
terial or material form selected. Ma- 
chinability, original cost, scrap re- 


very rates and the original cost of 
te material all have a strong effect 
upon total cost per piece. 

Tooling costs for screw machine 


products are moderate. In fact where 
‘imple shapes are involved tooling costs 
iid to be negligible. Even 
part is complicated, tooling 
be only a fraction of that 
tor other methods of produc- 
of the most complicated 


tasks in setting up automatic screw 
machines is now being overcome by 
the use of quadrant linkage in multiple- 
spindle machines. 

Generally speaking, finishing costs 
are low on screw machine products 
since most such products come from 
the machines with extremely fine fin- 
ishes. Of course, some products are 
plated or otherwise finished. When 
this is done the costs vary little from 
similar finishing of other parts. 

The biggest cost saving in screw 
machine products lies in the fact that 
direct labor requirements are low. One 
man can handle a whole battery of 
screw machines. 

After tooling is ready there is the 
matter of set-up time. Here again 
wide variances are possible. On most 
jobs multiple-spindle machines can be 
set up in from 4 to 8 hr. Single spindle 





machines should not require more than 
24% hr. to set up. These times are 
longer than are required for some 
methods that are possible competitors, 
but they are also less than for other 
competitive methods. 

The most important advantage as far 
as costs are concerned is the high speed 
of production of screw machine pro- 
ducts. There is no other metal shape 
of comparative complexity that can be 
turned out as fast without a dispropor- 
tionate investment in equipment. It is 
not uncommon to attain hourly rates of 
from 3,000 to 4,000 pieces. 

While no flat statements can be made 
as to the costs of screw machine prod- 
ucts, it is safe to assume that, when 
properly assigned, parts to be produced 
by automatic screw machines will be 
considerably less than if the same parts 
were to be made by another method. 


a 
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Up to this point the discussion has 
been centered about the products of 
the American type screw machine. 
During the war this country’s manu- 
facturers became familiar with a Euro- 
pean machine and its products. This 
machine known as either a Swiss auto- 
matic or Swiss automatic screw machine 
has been the backbone of European 
watch and instrument making for 
about 50 years. 

Swiss-type machines were manufac- 
tured in this country during the war 
years and will continue to be available 
from domestic machine tool builders. 

Whereas the more common screw 
machine is suited to parts of fairly 
large diameter and comparatively short 
length, Swiss automatics are ideally 
adapted to producing long, slender 
pieces. Generally, Swiss machines are 
assigned to those products which are 
too small, too slender or too intricate 
for the turret-type machines. 

American produced Swiss type ma- 
chines are available with maximum 
chuck capacities of 5/32, 4, 7/16 and 
Y in. Standard 5/32-in. machines 
can handle lengths to 1-9/16 in., while 
the largest capacity Swiss-type (1/2 in.) 
produces pieces up to 23%4 in. long. 
Parts have been produced as small as 


If the product you have in mind is 
anywhere in the area from 0.005-in. to 
2'4-in. in dia. and is 6-in. long or less 
it is well to consider producing it on 
one of the commonly used types of 
automatic screw machines. 

Although 1,000 parts is generally cited 
as the minimum number of parts to be 
produced economically on automatic 
screw machines there are circumstances 
which make this figure vulnerable. If 
the part to be made would require a 
great number of different single pur- 
pose machines to generate the desired 
form a generous time saving might be 
made through the use of an automatic 
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Swiss Automatic Products 


a pin 0.005-in. in dia. and 1-in. long. 

Products which are ideally suited to 
Swiss-type machines include pinion 
blanks, studs, work gears, shafts of 
various sorts and other minute, slender 
parts such as are used in watches, clocks 
and industrial and military instruments. 

With a proper combination of feeds 
and speeds, Swiss automatics can pro- 
duce parts with surfaces ranging in 
roughness from 5 to 50 microinches. 
Instrument parts average 12 to 16 
microinches. 

High accuracy is also possible on 
parts produced by Swiss automatics. 
Runout on small pieces is usually less 
than 0.0005 in. 

Many of the design limitations which 
restrict the shape of parts made on 
turret-type automatics are not impor- 
tant with the Swiss-type machines. 
Sharp corners, pivot points, back 
shoulders, multiple diameters, tapers 
and other complex shapes can be at- 
tained easily. 

Swiss-type automatics are designed 
primarily for turning and employ single 
point tools or simple form tools. Spe- 
cial attachments can be provided for 
drilling, chamfering, counterboring, 
tapping, threading, knurling, reaming, 
burring and slotting. 


Conclusion 


screw machine. Likewise, if quantities 
of less than 1,000 are required at rela- 
tively frequent intervals it might be 
economical to provide the screw ma- 
chine cams and tooling and hold for 
reuse. 

Since there are so many variables 
which govern whether or not a screw 
machine product is best for any pur- 
pose it is difficult to lay down any 
stringent rules other than those of size 
and the need for rotational surfaces to 
decide. Each individual part should 
be considered on its own. As far as 
strength characteristics are concerned, 
there is practically no limitation, since 





Materials 


The range of materials is not quite 
so great with Swiss-type machines x 
with other screw machines. Brass 
bronze, aluminum, stainless stee| and 
ordinary steels are most frequently en, 
ployed. Much of the material js sup. 
plied in the form of drill rod with ; 
carbon content averaging about 1.0% 
The rod is usually centerless ground j 
a high degree of accuracy. Mater 
costs for ground drill rod are extreme) 
high, but when the accuracy obtainabl. 
is considered the cost is not excessive 

When stainless steel products ag 
called for, the stainless steel is aly 
furnished ground to about the sam 
limits as drill rod (between 0.0003 an 
0.0005 in. depending upon diameters 
Carbide tools must be used in produc. 
ing stainless steel parts to attain the 
sharp corners which are so often re. 
quired in instrument parts. Too, cu. 
bide tools add to the life betwee 
grinds of the tools. 

Naturally, the higher the machin. 
ability rating of the material being cu 
the faster is the production rate on 
Swiss type machines. Regardless of m: 
terials, Swiss-type machines are gener: 
ally slower than turret-type automatics 


any machinable material can be used 

Occasionally it has been found a¢ 
vantageous to break down one produc 
which could not be produced by auto 
matic screw machines into 2 or 5 com: 
ponents which could be. The compo 
nents can then be joined by welding 
or brazing and still cost less than the 
original design. 


Although many of the advantag® 
and restrictions of screw machine pro 
ucts have been set forth in this manu! 
no final decision on a part should be 
made without consulting a st 
machine engineer. 
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Engineering Shop Notes 


Bending Heavy Aluminum Spar Caps 


by P. F. Girard, 
Ryan Aeronautical Co. 


Ryan Aeronautical Co. has just com- 
pleted the severe bending of some of the 
heaviest, if not the heaviest, spar caps 
made of 75ST aluminum alloy. This work 
was accomplished on an experimental basis 
for a jet-plus-propeller Navy fighter. 

A study of the alloy, 75ST, shows that 
in spite of its disadvantages for bending 
at room temperature, it is easier to work 
at elevated temperatures than any other 
aluminum alloy. At temperatures of from 
275 to 300 F, it has better forming quali- 
ties than either 24ST or 14ST have at 
400 F. Also, there is no material change 
in the mechanical properties of the alloy 
in this temperature range. There is a 
slight tensile strength increase which is 
dependent upon the time that the metal 
is held at temperature. A slight decrease 
in elongation accompanies the stretching 
required at the bend area. 

With these facts in mind, it was decided 
to heat the spar caps and bend them at a 
temperature of 300 F. To accomplish 
this, a special set-up was arranged. First, 
Kirksite metal rocker blocks were installed 
on the spar cap. They were contoured to 
the spar section and insulated from it by 
sheets of Micarta. These rocker blocks 





Close-up of spar cap at the location of 
the bend. Notches were cut in the com- 
pression legs. 
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ride on greased, hardened steel plates so 
that they may slide outward under pres- 
sure of bending. Then, the spar cap was 
placed in a hydraulic press and a steel 
punch was attached to the upper head of 
the press. This tool was also contoured 
to the spar cap and insulated from it. 

For heating the spar cap prior to bend- 
ing, an ignitron contactor panel, phase 
shift control and transformer were used. 
Primary plant current of 440 v., 60 
cycle a.c. was fed to the ignitron, the 
igniters of which were controlled by a 
heat control. Here, the current was altered 
in conformity with the heat control's 
setting which automatically determines 
the percentage of current required. The 
transformer takes the 400-v. current and 
converts it to 15,000 amp. at 9 v. 

The ignitron, transformer and conduc- 
tors are water-cooled conductors to the 
section of the spar cap to be bent. The 
spar cap was slightly roughened with 50 
grit paper where the conductor clamps 
made contact. Spacing of the clamps was 
carefully determined by estimating the 
amount of metal desired between the 
contacts in order to produce the proper 
heating effect. 

When the switch was contacted, a flow 
of current flowed between the spar cap 
clamps and quickly heated the metal to 
300 F. At this point, the hydraulic press 
was started and the punch lowered with 
a pressure running up to 75,000 lb. The 
correct amount of bending was indicated 
by gages attached to the spar cap extremi- 
ties. After bending the spar caps for 
sweepback, they were removed from the 
press and turned to bend them for the 
necessary dihedral. 

Due to the great amount of compres- 
sion strain occurring during the forming 
operations, it was necessary to cut notches 
in the compression legs of some of the 
spar caps to prevent extreme distortion. 
These notches were generously rounded 
and polished and no danger of premature 
fatigue failure resulted from their use. 






For best results when hand ream 
aluminum, the drill diameter should \y 
0.99 times the réamer diameter. I} thy 
hole were to be machine reamed, the dri! 
diameter could be 0.98 times the reamu 
diameter. 


Special Lubricated Lathe Center 


A special lubricated lathe cente: 
vised at a General Electric plant prevent 
shaft centers from “picking up” when 
machining heavy shafts. It permits the 
shaft to be lubricated while a cut is being 
taken, and makes it easy to keep the 
lubricant free from foreign matter. 

Lubricant is introduced into the hole 
in the center of the shaft by a pressure 
gun through a fitting on the shank of 
the lathe center. When the shaft center 
is full, extrusion takes place along a 1/16 
x 1/16-in. groove on the outside of the 
lathe center. 

As the shaft turns, the lubricant | 
wiped against the shaft center. The groove 
is positioned where there is low pressu!t 
between the machine center and the shaft 
center. This gives the best possible adhe 
sion of the lubricant to the shaft center 


An alloy 60 copper, 20 nickel an 
20% manganese has been adopted by 0" 
of the leading watch manufacturers | 
gears and escapement wheels. In makin 
these parts, diamond pointed milli 


cutters are used and it has been jou 
that this alloy can be machined wih" 
burrs. The manganese used in the +" 


20 alloy is electrolytic. It és su: plied 0) 
the Electro Manganese Corp. of Knox" 
Tenn. 
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Table 1—Important Properties of Magnetic and Electrical Materials 


many 


treatment 


Electrical Materials 


it is to be noted that these materials require heat treatment to enhance 
and/or 
only be ground 


cases the materials 


operation has been 





Alloy Name 


Nomine! Composition, % 


Coercive 
Force, H. 
Oersteds 


Remonence, 


8. Gouss 


Peak Mag- 
netizing 
Force, Hmsx 
Oersteds 


Peok 
Induction 
Bues Gouss | Lb In 


Energy Product 
(Ha Ba) mas 
Minimum 


Density 


Commercial 
Forms 


Commercial Methods 
of Fabrication and 
Finishing 


Remarks 





Corbon Stee! 


Tungsten Stee! 


Chromium Steel 


Chromium Steel 


Cobalt Steel 


Cobalt Steel 


Cobalt Steel 


Ainico } 


Alnico 3 
Ainico 4 


Alnico 5 
- 
cong! 


Alnico 6 
Alnico 12 
Comol or 
Remalloy 


Vicalloy ! 


calloy |} 





C 1, Mn 0.5, Fe bal 


| C 0.7, W 6, Fe bal. 


4, Mn 0.20 to 0.50; Si 
0.40 max. 


( Cr 3.5, Fe bal. 


C 0.8, Co 17, W 8, Cr 
2.5, Mn 0.3, Fe bal 


C 0.7, Co 38, W 5, Cr 
4, Mn 0.3, Fe bal 


C 0.7, Co 36, W 5, Cr 
4, Mn 0.3, Fe bal 
Al 12, Ni 20, Co 5 
Fe bal 


Al 10, Ni 17 
Cu 6, Fe bal 


Al 8, Ni 14, Co 24, 
Fe bal 


Al 8, Ni 15, Co 24, Cu 
Ti 1.25, Fe bal 


Al 6, Ni 18, Co 35, Ti 
8, Fe bal 


Mo 17, Co 12, Fe bal 


3,V 95 


60, Ni 20, Fe 20 


50, Ni 20, Fe 27.5, 
5 


50, Ni 21, Co 29 


Fe;0,30, Fe,0,44 
Co.0,26 


Ag 86.75, Mn 8.8, Al 
4.45 


Ni 9, Fe 
Mn ( 


Al 12, N 


Ni 76, Cu 4, Cr 1.5, 
Fe bal. 


Ni 50, Fe $0 


Ni 48, Fe $2° 


8,600 


10,500 


| C 0.90 to 1.00, Cr 2 to | 9 $00 


150 9,500 


240 10,000 


8,500 


7,100 


10,500 


9,000 


10,000 


600 | 5.800 


260 | 300 


660 4.400 


1,000 1,600. 


000 5 50 


0.002 to | 
0.005 


5,500 


300 


8,000 


6,000 


180,000 300 14,800 0.280 


20,000 sO 14.500 0.29? 


240,006 


650,00 1,000 | 15,000 


980,000 1,100 15,600 0.296 


1,000 


940,000 14,800 296 


1,300,000 


2,000 12,350 


| 


600,000 000 12,600 


430,000 2,000 12,000 


480.000 
1,200,000 


$00.000 


.500,009 000 
100,000 


000,000 


2,000,000 
to | 
4,500,000 | 


1,960,000 | & 400 


780,000 | 9 500 


800,000 | 


8 OOO 


600,000 4 000 1.800 


75.600 20,000 20.840 


900 


1,340,000 


100,000 5.000 0.411 


100,000 0.300 


| 


150,000 0.9 10,000 0.296 


Wrought 
Wrought and 


Wrought and 


Wrought and 
Wrought and cast 
Wrought 


Cast 


Sand or precision 
cast 


Sand of 
cast 


precision 


Sintered 


>and of 
ast, or sintered 


precision 


Sand or pr 
ast 


Sand 

cast 

Sand cast 

Wrought and cast 
Cast and wrought 
Wrought 

Wire 

Wire and strip 
Wrought and cast'* 


Sintered 


Wrought rod 
and strip 


sheet 


Wrought strip 


Hot rolled sheets 
and cold rolled strip 


Sheet 


Sheet and strip 


Forge, machine, punch 


Forge, machine 
punch cast 


Forge, machine 
punch, cast 
Forge, machine 
punch, cast 


Forge, machine 


Forge, machine 


Cast, forge, machine 


Cast and grind 


Cast and grind 


sinter and grind 


Cast and grind 


Cast and grind 


Forge, cast, machine, | 


punch 


Cast, machine, punch, 
forge (lightly) 


severely Ccoid worked 


Machinable 
Machinable 
Cast, machine, 
roll, punch 
Sinter and grind 


Readily machinable 


Roll, punch 


Roll 


machine 


punch 


Roll 


draw, 


Roll, peach, 
machine 


Carbon steel is seldom used 
for permanent magnets since 
the development on the 
higher alloy steels and the 
dispersion-hardening (or 
precipitation hardening) 
materials which have supe- 
rior Magnetic properties 


Generally used in sections 
| in. x 1 in. or larger’ 


More economical for mag- 
nets weighing over 15 GR 
¢l > oz y! 


Sintered Alnico is as hard 
but less brittle than cast 
Alnico’ 


Generally used in sections 


over ¥% in. x % in 


' 
Used in magnetic chucks, 
clutches and separators’: ” 


Has highese energy-product 
und B, of all commercially 
ivailable materials 


Has the highest H. of all 
types of Alnico’ 


These alloys combine good 
machinability and mechani- 
cal properties with superior 
magnetic qualities® 


Cunife is ductile and ma- 
chinable even after harden- 
ing” 

Easily machined prior to 
final heat-treatment 


Has light weight, high H- 
and very high resistivity’ 


Max. length of magnets 144 
in 


Permeability is very high 


(600,000 to 1,200,000) at 


low inductions’ 


Resistivity 60 Microhm- 


CM 
Resistivity 45 Microhm- 
CM 

Has higher saturation than 
Mu-Metal 








(Continued on page 117) 
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Ready now for applications formerly outside of polystyrene’s 
practical limits is Monsanto's Lustrex. A radically improved 
product, this new polystyrene adds high heat resistance, quick 
setting characteristics, and increased strength to the already 
outstanding qualities of popular Lustron. 


Consider all these advantages which Lustrex has over 
ordinary polystyrene ...see if they don't offer you new 


opportunities in today’s competitive markets: 





HIGH HEAT RESISTANCE — Lustrex has an ASTM distortion point 10-30 
degrees Fahrenheit higher than ordinary styrene molding compounds. 

1 Molded articles which will withstand scalding water for periods of ten 
to fifteen minutes without visible distortion have been produced from 
Lustrex. 





FASTER MOLDING CYCLES — In some cases, molding cycles have been 
speeded as much as 30% without affecting appearance of the fin- 
ished product. 





GREATER FLEXURAL STRENGTH — Flexural strength of Lustrex has been 
increased to 12 to 14 thousand pounds per square inch. 





INCREASED RESISTANCE TO IMPACT—Assures less breakage in fin- 
ished molded articles. 





NO SPECIAL EQUIPMENT OR ALTERATIONS NECESSARY. 





CHEMICALLY INACTIVE — Unaffected by acids such as sulfuric, hydro- 
chloric, hydrofluoric. 





AVAILABLE IN A WIDE VARIETY OF FAST COLORS. 





APPEARANCE UNIMPAIRED. 





oicoi ns oO aol —& | cw! RS 


DIMENSIONAL STABILITY EVEN UNDER STRINGENT CONDITIONS. 





10 LOW WATER ABSORPTION. 





It will pay you to learn more about remarkable Lustrex. Get 
full technical data from: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Mass. 


Lustrex: Reg. U. 8. Pat. Off. 
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MONSANTO’S NEW HEAT-RESISTANT POLYSTYRENE 


IMPORTANT PHYSICAL QUALITIES 
















OF LUSTREX 
PROPERTY LUSTREX 
Molding quality Excellent 
Injection Mold. Temp. °F. 350-550 





Injection Mold, Pressure, psi 


10,000 and up 





| 
| 

















Specific Gravity 1.05 

~ 

| 
Flexural Strength, psi 12,000-1 4,000 
Flexural Deflection, inches 0.15-0.25 
Impact Strength, ft. Ibs. per inch, 3.2-3.6 
(unnotched) 

Heat Distortion Temp., °C. (air bath) 87-88 
Dielectric Constant, 1 megacycle 2.5-2.7 





Power Factor, 1 megacycle 


0.0001 -0.0005 





Water Absorption, % (24 hrs.) 





0.04-0.05 
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NUMBER 146 (Continued) MAGNETIC AND ELECTRICAL MATERIALS 
: Peok Mag- . 
Coercive Gemenanes Energy Product A. Peok , c ial Commercial Methods 
Nominel ion, Force, H. . (Ha Ba) max Induction ty — of Fabrication and Remarks 
Alloy Nome Composition % ae 4 8, Geuss Miniouen Force, Hanex Buu G Lb/In Forms Finishing 
Permalloy Ni 78.5, Fe bal. 0.06 -- » max = 100,000 — _ — | Sheet and strip Roll, punch, machine | High permeability, low loss 
material ptt 
Mo-Permalloy Ni 78.5, Mo 3.8, Fe 0.05 == «mex = 75,000 — —- Sheet and strip Roll, punch, machine | High permeability, low loss 
bal. material 
Perminvar Ni 45, Co 25, Fe bal. 1.2 — ema = 2,000 —_ -_ — | Sheet and strip Roll, punch, machine | Has constant permeability 
Mo-Perminver Ni 45, Co 25, Mo 7.5, 0.62 — vox = 3,800 — — — Sheet and strip Roll, punch, machine | Has constant permeability 
Fe bal. 
Electrical Si 0.5 Core Loss: 1.30 to « max = 2,500 to Resistivity : Usually rolled in | Punch, machine Used for laminations for 
Sheet Steels Si 1.0 1.98 w/Ib'° 8,000 19'* _ — | #29, 26, 24 USS motor and generator fields, 
Si 2.5 1.17 0 170 25 — — | gage thicknesses transform cores, chokes, re- 
Si 3.25 to 4.0 1.01 to 1.30 45 — — (size of sheets is actors, solenoids, etc. * 
Si 4 to 5 0.82 to 1.10 56 — — generally 30 x 108 a coe 
0.52 10 0.85 60 to 65 20,000°* | 0.274 | in.) 
Ingot Iron Fe 99.8+ =1.0 B,e=13,000| «mex 7,000 | Resistivity: 22,000"* | 0.285 | Wrought Machine, roll For comparison purposes 
Ba" | 
See Table 2 for important physical properties of cast Alnico. values of these three materials is tabulated below: 
See Table 3 for important physical properties of sintered Alnico. . Resistivity Saturation aT 
: ; Material (Microhm-Cm) (Gausses ) a 
Lowest cost Alnico available. bit eee ee oe ee | +~ 
‘Has directional properties; magnetic values given are those produced by Ni + Fe Alloy 52 16,000 onan | - 
magnetization along the direction of the applied during heat treatment. Ni + Fe + Mo 80 15,000 . 
{4s a result of the final heat treatment this material becomes very brittle Ni + Fe + Si 90 11,000 ene t 
usually ground before this final heat treatment operation. 10 Watts/lb. at 60 cycles with B= 10,000 gausses. gag 
lata taken from “‘Vicalloy—A Workable Alloy for Permanent Magnets,’ 1 Jn microhm-cm. rT LI 
{. Nesbitt, Tech. Publ. No. 1973, AIME, Feb., 1946. a rity 
: * Saturation value. Ssaae 
{ New Magnetic Material of High Permeability,”’ Boothby 3 Bozorti 18 The b . . ~ ; = sections o ss than } = 
App. Phys. Vol. 18, Feb., 1947, pp. 173-176. He! x ” arent properties are obtained in sound sections of less than f | Cy] 
* Vectolite is generally sintered to final size as it is very weak mechanically 14 Cunico magnets can be made from rod, strip and wire, or may be sand 1 | 
can only be ground if the grinding is carefully controlled. or precision cast. Magnets %4- to 1-in, dia. are usually machined from b+ i! | 
* This material is used for cores where good permeability at low flux rod; sizes larger than I-in. dia, can be cast, but will have lower mag- ean 
sities and low resistivity are required; by adding either molybdenum netic properties. see 
r silicon to this analysis, materials having better high frequency charac- 15 Magnets may be punched and formed from strip 0.005- to 5/16-in. thick Sen 
teristics are obtained. A comparison of the resistivities and saturation and up to 2 in. wide. Bees | 
>. . > | = + 4 
Table 2—Physical Properties of Cast Alnico Magnets &: im 
Alnico Alnico | Alnico Alnico Alnico Alnico | Alnico neue 
Property 1 2 3 4 - 6 12 = es 
oo oo oon on 
Resistivity, Microhm- cM. at 25 Cc 75 65 60 75 47 | 50 | 62 sane 
~ — a ——- --—— —__—— |—— —______—_—— | — ——|- -—-- -—_—_-—— — > ; 
Tensile Strength, Psi. 4,100 3, 000 42, 000 9,100 ‘Re 450 23,000 39, 500 Basal , 
Transverse Modulus of Rupture, Psi. | 13,900 7 200 "22,500 | 24,000 | 10, 500 45,000 "$0, 000 sae 
Mean Coef. of Expansion per Deg. Cc (x10- 6) 12.6 12, + 13.0 13.1 it. 113 11.4 a 0 | | | | 
Hardness, Rockwell C 45 45 45 | 45 50 56 58 TTT ry 
a — — - — - — tf r > rT T 
Approximate Standard Tolerances. for Sand Cast cane ee 
Alnico Magnets, In.— bt ty 
0 to 2 in. +0.015 = } Jomo 
2 to 4 in. +0.032 bt +++ 
4 to 6 in. +0.045 paw 
a 
+ t ++ 
Table 3—Physical Properties of Sintered Alnico Magnets rt +t 
b+ 4 -+-+ 
ered 
Alnico Alnico ns em 
Property 2 4 T 
— The following organizations very kindly furnished data used in the above al [ | | 
Resistivity Microhm-CM. at 25 C 68 68 tables: ) ie ae 
Tensile Strength, Psi. 65,006 60,000 Allegheny-Ludlum Steel Corp. eae: 
Transverse Modulus of Rupture, Psi. 70,000 85,000 The Arnold Engineering Co. ae 
Mean Coef. of Expansion per Deg. C (x10-%) 12.4 13.1 General Electric Co. a a 
Hardness, Rockwell C 43 42 The Indiana Steel Products Co. Trt 
— — — —_— a +--+ + 
Approximate Standard Tolerances for Sintered Additional references: 
co Magnets, In.— “Metals and Alloys Data Book,” Hoyt, Reinhold Publishing Corp., N. Y. ae 
0 to 0.125 in. +0.005 (1943). + 
0.125 to 0.625 in +0.010 “Permanent Magnets,”’ Goss, Metats anp At.oys, Vol, 15, Apr. 1942, = 
¢ ei . 576-582 
0.625 to 1. + a =? a it ws 
aa a pn “i es —— Steels,”’ Ruder, Trow Ace, Vol. 157, May 9, 1946, . 4 
Maximum Cross-Sectional Area of Sintered | | 
Alnico Magnets, In. 2 ga 
Compiled by Robert S. Burpo, Jr. 
Try ’ i ee wee ee TT T : > es a rT 
T — oe - —$—F— | | a] = | | |_| | +44 tt wet tt + Heo | | ee OP Oe a +— 
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Colloidal Graphite in the Metal Industry 


Condensed from ‘‘Metallurgia”’ 


Dispersions of colloidal graphite in a 
liquid form homogeneous films which ad- 
here well to metallic surfaces. It is probably 
this property that has accounted for the 
wide use of colloidal, instead of flaked 
graphite for coating molds and cores in die 
casting, for parting in general, and for 
high temperature lubrication. 

The painting of dies and cores in pres- 
sure and gravity die casting with colloidal 
graphite in water gives a highly efficient 
parting. Light alloys are now generally cast 
with such a film as the sole parting medium. 
After the formation of the initial coating, 
the graphite film is maintained by occasional 
applications of colloidal graphite in either 
water or oil. 

The life of mandrels is increased by a 
graphite coating which likewise minimizes 
scoring. Colloidal graphite in oil has proved 
equally useful in the stamping of light 
alloys and in certain deep drawing opera- 
tions. 

Most fine tungsten and molybdenum wire 
is drawn with a concentrated dispersion of 
colloidal graphite in water. This form of 
lubrication reduces die wear and permits 
higher drawing speeds. Other nonferrous 
wires can be drawn with colloidal graphite, 
sometimes in combination with beeswax or 
soap. An active interest is being taken in 
the use of graphite as a lubricant for coarser 
gage wires, brass rods and tubes. 

Colloidal graphite is used as a high tem- 
perature lubricant for the chains and moving 
parts of kiln cars and annealing ovens, 
the links of burden chains and hot rubbing 
faces of presses, and the working parts of 
die casting machines and automatic glass- 
ware equipment. 

There is a growing technique of forming 
dry adherent graphite films on metallic and 


118 


nonmetallic surfaces with volatile disper- 
sions of colloidal graphite. The liquid car- 
rier evaporates, leaving a film which can 
be used for lubrication, parting or other 
purposes. (Metallurgia (British), Vol. 35, 
Apr. 1947, pp. 301-302.) 


Developments in 


Seamless Pipe Manufacture 


Condensed from a Paper of the 
American Iron & Steel Institute 


The National Tube Co. is in the process 
of building a mill at Lorain, Ohio, for the 
manufacture of seamless pipe and tubing in 
sizes below 44 in. O.D., at production rates 
unattainable on existing conventional seam- 
less mills, and with design features which 
will permit the rolling of seamless tubes of 
lighter walls and with dimensional toler- 
ances not possible on the conventional or 
automatic seamless mills. 

The process which is being utilized in the 
seamless mill now under construction em- 
ploys units entirely different in characteris- 
tics from those of the conventional process. 
The first of these units is the continuous 
tube rolling mill which consists of nine 
tandem, individually powered stands of 
two-high grooved rolls. Essentially, the 
continuous tube rolling mill is similar to 
the modern strip mill in that the product 
passes progressively from stand to stand. 
The chief difference is that the tube mill 
requires an internal mandrel against which 
the work piece is rolled to reduce wall 
thickness. This cylindrical mandrel extends 

































entirely through the pierced bille , 
passes through the mill with the 
piece. 

This mill will deliver pipe jp 654 
lengths at rates up to 900 ft. per min, 4, 
overall wall reduction which will he 
in the continuous rolling mill is Approx, 
mately twice that now made in the 
tional two-high mill. As a result of , 
increased wall reduction the productiye , 
pacity of the piercing mill has been 


up 


VT 


After withdrawal of the mandrel, 4 
rolled tubes are reheated before they 
processed in the tension reducing ‘nil 
Tension reducing, which has recently by 
developed by the company, is unique in ty 
without the use of a supporting mandy 
the wall thickness is diminished while 
diameter is reduced. This operation dife, 
from the conventional reducing mill ; 
which the wall thickness of the tube j; i, 
creased as the diameter is reduced. 

In the tension reducing mill the tensig 
forces to which the tube is subjected betwee 
roll stands are not only effective in reducing 
the wall thickness of the tube but, in adj. 
tion, make possible diameter reductions jy 
successive stands more than 20% great 
than can be made in the conventional mil 
The faculty of permitting the entering uy 
wall to be maintained or reduced whik 
large diameter reductions are being mi 
in successive stands permits a single entering 
tube size to be employed for the production 
of all tube sizes in the size range 3\4-in 
O.D. to 0.675-in. O.D. 

The maximum delivery speed of the uni 
will be about 2200 ft. per min., and tk 
lengths of the smaller sizes will approad 
400 ft. To maintain a high yield in th 
finished product of this mill, it is necessay 
to produce pipe in these relatively long 
lengths. This is brought about by the fac 
that the full effect of the tension forces i 
not brought to bear on the end sections 
the tube and as a consequence the gage d 
these end sections exceed specified limits 

A rotary shear synchronized with t& 
delivery speed of the tension reducing mill 
will sever the pipe into manageable length 
as it is delivered to the cooling table. (E.. 
Sanders. Paper, Am. Iron & Steel Ins, 
May 21-22, 1947 meeting, 9 pp.) 




























Hot-Shortness of Some Aluminun 
lron-Silicon Alloys of High Purity 


Condensed from : 
"Journal of the Institute of Metals’ 














Since much aluminum welding is 40% 
on commercial grades of aluminum, ® 
which the chief impurities are iron # 
silicon, the effect of iron and silicon on ho 
shortness is likely to be of great industtif 
importance. 


i loys 

A restrained weld test was used on a 
containing up to 0.6 silicon and 0.97 
iron. A more extensive series of castitt 


tests was made on alloys containing up © 
4 silicon and 1% iron. There :s 4 large 
measure of correspondence between the 1 
sults of the two types of tests. In both a% 































MATERIALS & METHOD 
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mall Whether you want an electrode to repair worn or 
il te broken castings... to correct casting mishaps in the 
mp foundry...or even to make design changes—you'll find | 
oh Ni-Rod the most satisfactory electrode in every respect | 
tensi x for all types of welding work on cast iron, — | 
ae a For Ni-Rod deposits are strong a and fully 
n adh 4 machinable. They are also i, « ev id close to 
on 7 the color of the casting. And since pre-h : of the | 
fr casting to high temperatures is seldom eeeery. | 


warpage and distortion do not occur. 

With Ni-Rod you ean lay a smooth bead on any part | 
of a casting—in any position. And the unusual flow | 
characteristics of this electrode help eliminate variations: | 


ge, 


in weld quality. 
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On your next job—see for yourself how Ni-Rod saves rien 
time, money, and does a better job on cast iron. 


METAL & THERMIT CORPORATION 
120 BROADWAY, NEW YORK 5, N. Y. 


Albany * Chicago ° Pittsburgh * So. San Francisco * Toronto 
*Reg, Trade-mark International Nickel Company 
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Send for FREE booklet which tells all about how to use these 


cast iron electrodes. 
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n. if METAL & THERMIT CORPORATION 
2 d 120 Broadway, New York 5, N. Y, 
i Gentlemen: 
n hot Please send booklet telling how these electrodes can save time, money, and how 
ystrial I can get better welds on cast iron. 
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Your electrode supplier’s name 
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the cracks are intercrystalline and are formed 
at a high temperature. 

Whereas super-pure aluminum does not 
crack appreciably, the addition of 0.1% 
silicon produces a noticeable degree of hot- 
shortness. As the percentage of silicon in- 
creases, the amount of cracking increases 
sharply to a maximum and then decreases 
to a low value. Additions of iron alone up 
to 0.5% have no appreciable effect on hot 
shortness. Alloys containing less silicon 


than iron are subject to only slight cracking. 


Where iron and silicon are present to- 
gether in quantities up to 0.4% each, only 
the excess of silicon over iron is effective 
in promoting hot-shortness. The excess of 
silicon needed to bring about maximum 
hot-shortness is approximately 0.5%. The 
effect of the iron is to delay the onset of 
cracking, to reduce the severity of cracking 
at the maximum, and to push the position 
of the maximum to a higher percentage of 
silicon. 

The theoretical explanation of the inhi- 
biting effect of iron on the cracking of cast- 
ings and welds is not at all clear. The 
important conclusion is that the silicon con- 
tent should not exceed the iron content when 
commercially pure aluminum is to be cast 
or welded in conditions where contraction 
stresses may arise. (A. R. E. Singer & P. H. 
Jennings. J. Inst. Metals (British), Vol. 73, 
Part 5, 1946/7, pp. 273-284.) 


Steel Forging Practice in Germany 


Condensed from “Iron and Steel” 


The German forging practice was not 
very different from the British. Round in- 
gots were fairly common and a number of 
the heavier type were cast narrow end up 
with a very small taper. In most cases, the 
taper of the head was more pronounced than 
is usual in Britain. 

The larger furnaces were generally of the 
car or bogie type. In the majority of cases 
the job was handled from the bogie furnace 
by chains and manipulated at the press by 
burden chains operating through electric 
turning gear on the crane. In a number of 
works, mechanical manipulators had been 
installed but most of these had been dis- 
carded. 

Krupps obviously believed that upsetting 
was beneficial for they upset a large num- 
ber of types of forgings. Doxford-type 
crankshafts were produced in various fac- 
tories. The closing-in of the ends of hollow 
forgings was carried out on specially de- 
signed presses. 

A unique process was developed for 
strengthening large hollow vessels by wrap- 
ping strip steel in layers over the external 
surface. The general principle was similar 
to that employed for large guns but the 
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strip was heavier and so designed in sec- 
tion as to interlock. This method had been 
advanced to such an extent that flanges and 
collars, instead of being forged, were built 
up by wrapping one layer on another. It 
was felt that such vessels were capable of 
withstanding the greatest pressures likely 
to be encountered and with a wall thickness 
less than that required if forged in one piece. 

In all plants very close attention was paid 
to the treatment of large forgings after com- 
pletion of the forging. The practice was to 
charge without delay into an annealing fur- 
nace for an isothermal-type anneal or into 
very well designed cooling pits. Gas fired 
pits were sometimes used so the cooling 
could be controlled. Cooling pits were ex- 
tensively used in all the works visited. 
(J. Mowat. Iron & Steel (British), Vol. 
20, Apr. 1947, pp. 157-160.) 


French and German 
Aluminum -Silicon Alloys 


Condensed from “Revue de l’Aluminium”’ 


The Skoda plant in Czechoslovakia had 
the opportunity over the past few years to 
compare the French (Alpax) and German 
(Silumin) aluminum alloys with about 
13% silicon. The following values are 
averages based on 272 heats: 


















where possible. Temporary organic };, 
make it unnecessary to rely solely o 4 
plasticity and dry strength of clay for 
ing. Drying time has been reduc 
controlled humidity driers or  jpj 
heating. 

Ceramic products have superior chen, 
resistance. Stoneware has long bee, 
garded ideal for storing acids and 
Porcelain and glass are unsurpassed 
chemical ware. For the most eXacting 
quirements, fused quartz can be use 
almost all acids and pure sintered aly 
for all alkalies. 

The highest mechanical strength cq 
expected from sintered oxides such 
alumina. Steatite and zircon also %& 
exceptional strength and can be for 
more economically. Resistance to hey 
one of the outstanding properties of cer 
ics. Highly refractory materials are my 
from aluminum silicates or pure refragy 
oxides. Resistance to thermal hag 
governed mainly by the thermal expansicd 
can be controlled within wide limits, 7 
outstanding low expansion ceramic ,y 
fused quartz and Cordierite (magneiy 
aluminum silicate). The porosity cao ¥ 
varied from high values, as for filtering ¢ 
heat insulation, to low values for pres 
or vacuum tight ceramics. 

Most ceramics are insulators of electriciy 
but some special materials conduct elec 
city so they can be used for electri 
resistors. Vitrified ceramics, especially hig 

















































Cast Specimens 
























Separate Ingot 
Average | Yield Ten. Yield Ten. | 
Compensator % Mag- | Point Str., | Elong., | Point Str., | Elong, 
for lron Source | nesium | Psi. Psi. %* Psi. Psi. %* 
Cobalt France | 0.203 | 31,720 | 38,830 | 7.45 28,870 | 36,130 | 7.15 
Germany | 0.219 | 27,450 | 35,560 | 5.43 | 25,180 | 32,710} 3.03 

















Manganese | France | 0.227, | 33,000 
Germany | 0.238 | 29,160 











38,970 | 4.19 | 30,860 | 36,130 2.94 | 
38,260 | 3.43 | 26,740 | 35,270 | 233i 








*cage length—five times the diameter 


It was concluded that it is preferable to use 
cobalt instead of manganese to overcome 
the deleterious effect of the iron present 
as an impurity. 

Furthermore, the electrolytic means of 
fabrication used in France is superior as 
regards purity and fineness of structure to 
the thermal method used in Germany. In 
France, the alloy is made electrolytically by 
the addition of quartz, silicon or an 
aluminum-silicon alloy to the normal elec- 
trolyte. In Germany, the alloy is produced 
by the more economical thermal method 
where the aluminum is alloyed with a high 
silicon alloy produced by the thermal re- 
duction, with carbon, of a mixture of kaolin 
and quartz. (M. V. Rev. l Aluminium 
(French), Vol. 24, Feb. 1947, p. 68.) 


Ceramics as Engineering Materials 


Condensed from “Engineering Materials” 


Ceramic technology is constantly evolving 
new materials and forming methods. The 
properties of ceramics can now be varied 
over a wide range and much attention is 
paid to forming with automatic machinery 







mullite, alumina, steatite, and zircon por 
lains, are unsurpassed for high voltage ins 
lation. For high frequency application, 
where the dielectric loss is importatl 
steatite and fused and sintered quartz at 
outstanding. Where materials are used # 
dielectrics in capacitors, the dielectric cot 
stant must be considered. Only ceratlt 
materials can have dielectric constatl 
varying from five to 1200 and over. (Fell 
Singer & Hans Thvurnauer. Engineer 
Materials, (British) Dec. 1946.) 





















Boron in Medium Carbon Stee! 


Condensed from "Metal Treatmen 







The effect of boron contents up ® 
0.098% on 25-lb. heats of 0.45% catdo® 
0.75% manganese steel was investiga 
The results should be of interest bea 
of the considerable work done on s™® 
boron additions to steel in this count’ 

Steels with up to 0.01% boron ca™ 
hot worked but above this limit red shot 
ness occurs. Boron appears to have ® 
effect on the strength of norm«‘ize¢ stee 
but the reduction of area is decrease¢ 















MATERIALS & METHOD 








4 impact falls seriously with over 0.007% 
nn. Tensile tests on oil quenched 1-in. 
ads indicate that when the boron content 
igh, its effect is most prominent with 
ppering temperatures under 390 F. There 
again a very sharp drop in the Izod 
nact of the higher boron steels. 


Boron contents up to 0.0065% have no 
verse effect on the fatigue strength of 
malized steel. With 0.038% boron, 
wever, the endurance limit is reduced by 
,. Creep tests at 930 F in a Barr- 
dgett apparatus were made on annealed 
cimens. The limiting creep strength is 
pgressively and markedly lowered with 
reasing boron content. 
‘Carburizing tests show that the amount of 
bon absorbed increases with increasing 
bon content, but the depth of penetration 
ains practically constant. With 0.01% 
bron and higher, the hyper-eutectoid case 
changed to eutectoid pearlite with par- 
les of a boron compound. 
The hardenability is increased progres- 
mely with boron up to 0.01% but the 
rease at the usual levels of 0.003 and 
07% is not as great as has been re- 
brted. 
Steel with 0.0028% boron is more re- 
Elong, Mmstant to 5% hydrochloric and 5% sul- 
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%* tic acids than carbon steel. Likewise, 
a tel with 0.007% boron is more resistant 
. As atmospheric corrosion than boron-free 

feel. Higher boron contents produce no 
2.94 MMrther improvement. There is little dif- 


_2.51 BiBrence in the corrosion resistance to 3% 
agnesium chloride solution between the 
ron and the boron-free steels. (G. P. 
in poregmmontractor & J. S, Vatchagandhy. Metal 
ge inummmereatment (British), Vol. 14, Spring 1947, 


Progress in Powder Metallurgy 


Condensed from Papers of the 
etal Powder Association 


Powder metallurgy continues to be a 
powing field. Its range of applications is 
panding as more knowledge is obtained 
d metal powders are introduced. 
| its in the properties and char- 
eel terist e continually being made while 
es and procedures for producing 
ers are being developed. At 
pi Meeting of the Metal Powder 
' number of important papers 
i that highlighted this prog- 


mponents from Powdered Metals 
t electrical contacts made from 
S 1s expected to increase. Al- 
of the basic uses are tied in 
ther industries, there are many 
n which sintered contact mate- 
nding and in which they hold 
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‘Hot only to serve today, but fo anticipate tomorrow 


.. Wm. 8. Given, Jr. 
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BRAKE 








and the metal is 
geared to its job 





y hese are two herringbone gear rotors. They are the only moving parts 
of the motor which powers the “Turbinair” Hoists of the Joy Mfg. Co., 
Sullivan Division, Claremont, N. H. This sturdy equipment is widely used 
in the mining industry throughout the world. 

Each rotor is a casting. To gear with the exacting job demands of this 
service, the castings selected had to be machinable, wear-resistant, vibration- 
dampening and strong. And, after thorough consideration, Meehanite cast- 
ings as made by Brake Shoe were chosen. In this case GA-Meehanite, a 
high-strength type, was the right metal for the job. 

When your service requires this or other types such as heat-resisting, 
pressure-tight and other engineered castings, you also may benefit from 
Brake Shoe’s casting techniques and foundry experience. Write us out- 
lining your own need for castings. Let us discuss with you a metal that gears 
with them perfectly ... tell you about castings backed by Brake Shoe’s 


laboratory research and pilot plant work in its own experimental foundry. 






BRAKE SHOE AND 
CASTINGS DIVISION 


230 PARK AVENUE, NEW YORK I7, N. Y. 


Brake Shoe 
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SILVER | 
BRAZING 
~_ ALLOY 











APW No. 217 is tops for low temperature production brazing 
| of steel, stainless steel, alloy steel, copper, brass, bronze, 
Inconel and monel metal. Only small amounts are needed to 
make clean, sound, leak-proof joints. 
Tested and approved by leading manufacturers... 
here are a few typical applications: 




















A-Stainless Steel & Copper Refrigerator Sub-Assembly. B-Brazed Steel Universal 


joint. €-Carbide Tool Tip brazed to Shank. D-Stainless Steel Fork Assembly. 








APW NO. 217 ALLOY IS FURNISHED IN 
WIRE COILS, STRIP, SHEET, WIRE RINGS, 
WASHERS, DISCS AND SPECIAL INSERTS. 


ANY FORM ® ANY SIZE 
ANY QUANTITY. 


THERE'S AN APW LOW TEMPERATURE 
SILVER BRAZING ALLOY FOR 
EVERY PURPOSE 











ca 
APW No. 369 PASTE FLUX 


Gives maximum protection to metal surfaces being 
joined and actively promotes flow of molten alloy. 
Easily soluble in hot water. 


a 
Send for our new folder 45W. 











THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., NEWARK 5, N. J. 


PRECIOUS METALS SINCE 1875 
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the key to their own development, }), 
example, small circuit breakers for domestic 
use were made possible because of ty 
sintered contact materials—silver Molyb. 
denum and silver tungsten. The gener! 
direction of development lies in improyin, 
the important properties, such as contac, 
arc, and wear resistance, of the contag 
materials. 

The metal graphite brushes used on com. 
mutators and slip rings are important item 
in the field of powder metallurgy. Th. 
most important materials used are copper 
and graphite. These materials are combined 
in all proportions and with additions of 
other metallic, inorganic, and organic mate. 
rials. In the future development work fo; 
these applications, radical processing proce 
dures and materials should be investigated 

A comparatively recent development { 
the use of sintered metal compositions fo; 
permanent magnets. It is expected that their 
use will increase. 

The use of the soft magnetic material 
made from powders have resulted in cheaper 
methods of fabricating and applying some 
of the complicated shapes. The applications 
in which sintered materials have competed 
successfully include pole faces for meters 
field pieces for small motors and generators 
and magnetic circuits for small specialized 
relays. Future work should develop iron 
powders that are purer and cheaper without 
sacrificing any of the good molding proper- 
ties of a good electrolytic iron. 

The field of powdered iron cores for hig! 
frequency applications is one of the largest 
in which metal powders are now being used 
The powders used for iron cores are made 
by several methods. The most important 
are reduced iron, iron decomposed from iron 
carbonyl, electrolytic iron and mechanically 
pulverized iron. Certain alloy powders are 
also used for special applications. (Erle | 
Shobert II. Electrical & Electronic Com 
ponents from Powdered Metals, 19 pp. 


Steel Back Copper-Lead Bearings 

Steel back copper-lead bearings have 
proven their value under heavy service 
conditions. But by methods requiring the 
melting and pouring of the alloy they have 
been expensive and hard to make, and be 
came harder to make as the lead content 
was increased. 

By the metal powder method the making 
of these steel back copper-lead bearings ' 
much less troublesome. With the tempéf* 
tures employed gasing is not a problen 
and because of the nature of the 
lead segregation is not encountered. Tht 
use of other elements than the copper 49° 
lead is unnecessary, allowing full aavantag 
of the bearing qualities of the binary 4)! 
to be realized. 

In operation the process is continuol» 
Steel strip of the desired width and thicknes 
passes from the coil through straighten!ne 


MATERIALS & METHODS 
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olls past a powder spreader, through a 
controlled atmosphere electric sintering 
furnace with cooling chamber. 

As may be expected, the character of the 
copper-lead powder is of major importance. 
it is an alloy powder in each particle of 
which the percentages of copper and lead 
dosely approximate those desired in the 
énished bearing. The particles are spherical 
in shape and show when sectioned a sound 
sructure and even distribution of lead. Flow 
and density characteristics are high, permit- 
ing even spreading with a minimum shrink- 
age in subsequent sintering and rolling. 

The high purity of the powder is one of 
‘s important characteristics. Impurities 
have marked influence upon the character 
f bond between the copper lead and the 

eel back, upon the soundness of the sin- 
ered alloy, upon its mechanical properties 

id upon its bearing qualities. However, 
small amounts of silver or nickel and very 
mall amounts of phosphorus may be added 
vithout harmful effect. 

The mechanical properties of the copper- 

id lining made by this process are higher 
than those of linings applied by centrifugal 

gravity casting methods. For example, 
the average elongation of cast linings is 3%. 
That of the sintered variety is 8%. This 
acrease in elongation is of particular value 
n forming operations, and bearing blanks 
may be cold flanged in presses without any 
tacking of the copper-lead layer and with- 

t rupturing its bond to the: steel back 

R. Darby. Copper-Lead Bearings from 
Metal Powder, 3 pp.) 
Production of Metal Parts 

A recent development in the production 
t metal powder parts made at Ford Motor 
Co. represents a new concept of re-striking 
metal powder parts. It may be considered 
1 many cases to be essentially an extrusion 


p Process. It was developed for making oil 


pump gears and, except for the re-strike 
peration, is no different from conventional 
methods. 

To overcome eccentricity that developed 
1 the parts during the re-striking, several 
nethods were tried. The method which 
vas successful involved holding the bottom 
punch in the ejection position with springs 
which illowed the core rod to pilot into it 
‘Nd remain all during the re-strike opera- 
ion. In order to reduce the excessive die 
Wear the re-striking was changed from a 
XINiNg operation to one of extruding and 
me di $ provided with an extrusion 
Plate h chromium, high carbon steel 
is process the gear was forced 


: nrough plate where it expanded in the 
| die and then was extruded from the 
© ‘trough the plate. 
| Anoth: lifficulty of the holes in the gear 
, “Peting was encountered. This was over- 
’ come by ing a secondary core rod which 
Was inserts 


1 in the gear hole from the 
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ANOTHER WONDER PRODUCT 


LOW PRESSURE PROCESSING 


































































Kinney High Vacuum Pumps play an important part in the freeze-dry 
process at the new Streptomycin Plant of Merck & Co., Inc. at Rahway, 
N. J. Under super sterile conditions, vapor from the sublimation dryer 
is frozen in a high vacuum at —80 deg. C. in the condenser and removed 
as snow. Kinney Vacuum Pumps are giving highly 
dependable service in the production of this and 
many other pharmaceutical, food, optical, metal- 
lurgical and other products where low absolute 
pressures must be maintained. Compactly designed, 
Kinney Vacuum Pumps save floor space, and their 
fast pump down and low ultimate pres- 
sures shorten production time and 
reduce costs. Kinney Single Stage 
Vacuum Pumps produce low absolute 
pressures to 10 microns; Compound 
Pumps to 0.5 micron. 








Write for Bulletin V45. 


KINNEY MANUFACTURING COMPANY 
3523 WASHINGTON ST., BOSTON 30, MASS. 
New York ¢* Chicago °* Philadelphia * Los Angeles * San Francisco 
FOREIGN: REPRESENTATIVES 
GENERAL ENGINEERING CO. (RADCLIFFE) LTD., Station Works, Bury Road, Radcliffe, Lancashire, England 


HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. |. Australia 
W. S. THOMAS & TAYLOR PTY. LTD., Johannesburg, Union of South Africa 


LIQUID PUMPS, CLUTCHES AND BITUMINOUS [ 
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HOFFMAN Fz//y Automatic 


FLOTATION 
Saves ‘‘Down Time’ 


Boosts Production 


Lengthens Wheel Life 


Pays for Itself 


EQUIPMENT 


A marvel of truly automatic conveni- 
ence, the Hoffman Flotation unit 
clarifies soluble oil and water cool- 
ants by means of a unique and ex- 
clusive principle. No filter aids to add 
or change—no screens to plug — no 
need for constant maintenance. Dirty 
coolant enters a tank and is aerated 
by a rotor-stator. Waste solids are 
held in suspension by froth and 
skimmed off automatically. Clean 
coolant, of exceptional clarity, is con- 
tinuously spilled into a reservoir for 


return to machine tools. 


GET FULL DETAILS AND A FREE SURVEY (0 


For increased machine tool productivity 
and reduced maintenance, investigate Hoffman Flotation 
Equipment. Standard sizes with flow from 20 to 1,000 gallons 


per minute. Larger sizes available. Write today. 
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CORPORATIO 


U. § * H O ly F | A N 223 Lamson St., Syracuse, N. Y. 


COOLANT FILTERS +> FILTRATION ENGINEERING SERVICE 





































bottom as the top core rod was withdray, 


jmen 

This arrangement allowed them to extry, - in 
through the sizing plate and over the loys secti 
core rod, making the entire re-strike ope, Mil rempe 
tion one of extrusion. (E. E. Ensign. Neillmomete! 
Developments in the Production of Mey correc 
Powder Parts, 17 pp.) » read 
the fr 

Stainless Steel Powder omete: 
A typical chemical analysis of the standy;filmeut 3 0 


commercial stainless steel powder jis: ()}) 
carbon, 8.98 nickel, 17.36 chromium, ()/ 
silicon, 0.022 phosphorous, and 0,0(8¢ 
sulfur. It is a truly pre-alloyed metal powde 
whose original grain boundaries are broke 
down, leaving a low carbon grain free oxix 

Depending upon the pressures and y 
ing conditions, tensile strengths from : 
to 65,000 Ib. per sq. in. are possible an 
elongations from 14 to 36%. 

Excellent progress is being made in ty 
production of stainless steel filters. Th 
predicted life of the standard lol 
filter operating at 70 F is 20 yr. in 
nitric acid, 30 yr. in 10% nitric acid, } 
weeks in 10% sulfuric acid, 5 hr. in 374 
hydrochloric acid, 10 yr. in 40% sodium 
hydroxide, and 40 weeks in 10% pho 
phoric acid. Another application is claddixg 
surfaces by the Wall-Colmonoy gun or thx 
Powderweld torch. With the powderwell 
torch there is a flow rate of 1 cu. in. » _ 
18 sec. 

There is still a lot of work to be 
but it is believed that stainless steel p 
will soon rank alongside the better know 
pre-alloyed metal powders such as coppet 
lead and brass. (John D. Dale. Stainles 
Steel Powder, 14 pp.) 
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Testing the Forgeability of Steel eta 
Condensed from “Revue de Meétallurgu EATS 


A new laboratory test was evolved © 
determine the proper hot working tempttt 
tures for steel. It was felt that the preset 
methods such as bending and comp 
tests were not satisfactory 
evaluation was too much a matter o! Pe 
sonal opinion. 

Since it was obviously imp 
duplicate commercial rolling 
the elongation at temperature 
as the most critical factor influ g hot 
working. An ordinary tensile ma 
not be used since the rate of 


bec ause 


is much slower than the rates 
in rolling. A constant load 
developed with which the spe 
be broken in a few seconds. Th 
are heated by the Joule effect. 
time is about 45 sec. so oxidati 
mized. 
The first specimens were cy! 
it was found that the temperatur ais 
tion was not uniform. Consequenty, ™ 


MATERIALS & METHOD tc 































jmen was modified to provide a reduced 
jon in the middle. The temperature of 
. section can ‘be regulated quite closely. 
temperature is measured with an optical 
ometer. Although this does not give 
correct temperature, it gives a tempera- 
. reading comparable to those obtained 
the rolling mill where similar optical 
ometers are used. The total test time is 
put 3 min. 

e elongation and reduction of area are 
‘ted as a function of temperature. These 
O08¢Mmmmphs give a quantitative measure of the 
owdefmee of plastic deformation without rupture. 
srokelmmbus, any critical hot working zones may 
oxide determined and various steels can be 
workdmmmssified as to their relative hot workability. 
29) O00 rience has shown that the minimum 
the elongation-temperature curve should 
over 90% for the steel to be rolled 
in telmmmisfactorily at all temperatures after an 
- "Thllltermediate reheating. The agreement of 
allotamme test results with the behavior in the 
6S4immmling mill is good. (Robert Canard. Rev. 
cid, Métallurgie (French), Vol. 43, May-June 
374 8EMG, pp. 156-161.) 














ot the Status of H-Steels 


Condensed from a Paper of the 
American Iron & Steel Institute 


ont The selection of steels according to their 
Wi denability band is resolving the selection 
KOOWWME alloy steels into more of a science and 
Oppe Ms of an art based on experience. Through 
ainlesbruary, 1947, more than 1100 alloy steel 
ts had been reported as produced to H- 

ei chemical composition ranges. 
Une of the reasons for the lag in general 


pl} Meeptance of H-steels is the firmly estab- 
ed practice of ordering steel to standard 
ng E-AISI chemical ranges and probably 
ved tommeelooking the fact that the minimum and 
npetfcmum hardenability values possible with 
reset standard ranges cover a greater spread 
-essiotfmme" that allowed by the corresponding H- 
if perme Ne of the first reactions by steel users 
H-bands was that the spread between 
le O''mum and maximum lines was too wide. 
ition COUDted|y some of the bands need cor- 
electe(imme ON and these will be made whenever 
rg hommetcient data are at hand and hardness 
, could meLes indicate a change is in order. 
natiotifmme “els to H-band compositions have been 
nterti mest Wide cepted by the farm machinery 
e wii “actor nanufacturers and the producers 
could ‘Well ‘rilling equipment. These manu- 
-jmensiamme UTETS applying H-steel on quantity 


rts, processed in continuous 
mint eat equipment. The carburizing 
“SS, 902()-H, 4812-H, 4815-H and 4817- 


ql be @€ in eral use for gears and rock- 
hy. atin y — 

stribl 8 tools where control of minimum 

j ad ~ . . 

y, Maxin core hardness is essential. 
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HIS all-purpose R. D. Wood HyYDROLECTRIC Horizontal 
Forcing Press for general machine shop and mainte- 
nance service is the ideal press for assembly and dis- 
assembly of heavy machinery components. And here’s why: 
Control makes the difference . . . control of operation by 
means of the special lever-operated control valve which permits: 


I. Main cylinder on pressure. Pullback cylinder on pres- 
sure. High speed forward— 
12.7 tons at 400 psi—57” / min. 
56 tons at 1,770 psi—12.7” min. 


2. Main cylinder on pressure. Pullback cylinder on exhaust. 
Slow speed forward— 
22.6 tons at 400 psi—32”/min. 
100 tons at 1,770 psi—7.2”/ min. 


3. Neutral—pumps by-passing to oil reservoir. 


4. Main cylinder on exhaust. Pullback cylinder on pressure. 
High speed return stroke—72.5”/ min. 


This press in other designs, various sizes and capacities is 
available to meet a complete range of manufacturing and 
maintenance requirements. Send today for more detailed 
specifications or engineering advice. R. D. Wood Company, 


Public Ledger Bldg., Independence Square, Philadelphia 5, Pa. 






HYDRAULIC PRESSES AND VALVES 


© INTENSIFIERS 
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ordered H-compositions in small quantiti« 

Gears of 8620-H and axle shafts of 4145.4 
are in production. 

A sub-committee of the AISI-Alloy Tec, 

i nical Committee has now undertaken » 

1 —_— review the H-bands from two standpoiny 

First, to study latest information collect; 


on standard compositions and make corre. 
tions in the band wherever necessany 
Second, to study the possibility of furthe 
restriction of the H-bands, based on actu! 
test results of H-steels. (D. H. Ruhnk 


Paper, Am. Iron & Steel Inst., May 21-2) 
1947 meeting, 11 pp.) 








Regardless of your operation or product, 


HAGAN offers exclusive—proved-in-service au- 


A Resin Adhesive for Light Metals 


tomatic operating features not obtainable on 
P g Condensed from “Light Metals 


Many problems in the design and a 
sembly of light alloys have been solved by 
the use of synthetic resin adhesives. Welt. 
glad to explain the details, design and opera- | ing, riveting, brazing and soldering suffer 
| from many disadvantages, and it is believed 
. ° that the Redux process, using a synthetic 
tion af your convenience. resin adhesive, will overcome many of thes 
difficulties. It can be used to join materials 
of different compositions and _ thicknesses 
The glue film is a good electrical insulator 
so electrolytic corrosion is avoided. Redux 
does not deteriorate with age and maintains 
its full strength from —40 to +140 F. 


In this process, the metal surfaces should 
HAGAN AUTOMATIC FURNACES be clean and degreased. The liquid resin 


, is brushed on and a white powder sprinkled 
Vuclkude onto the resin. The parts to be bonded at 
then firmly clamped together before heating 
to 285 to 375 F to “cure” the resin. 

In a combined sink and draining boatd, 
® Automatic Cycle Annealing Furnaces a cast aluminum alloy sink is Redu 
bonded to an aluminum alloy sheet draining 
board. All four corners of window frames 
® Car Bottom Heat Treating Furnaces , of aluminum extrusions are bonded simu: 
taneously. In aircraft production, Redut 
gives worthwhile economy in production 
® Special Furnaces for Individual Applications costs and a saving in weight. A skit 
stiffener panel of Redux will take at !es 
25% more load than a similar one of riveted 
or spot welded construction. Another 4" 
craft use is to bond aluminum alloys © 
wood so each material may be used whet 
it is most efficient. Furniture is made 
aluminum frames to which are Red 
bonded sheets of veneered aluminutl 


GEORGE J. | Duraluminum cycle frames offer 2 8° 


example of the disadvantages of weldil? 
' and the advantages of Redux. : 
A new resin, Aerodux 185, is availab’ 
A which gives quite good adhesion betwee’ 
COMPANY aluminum alloys and wood at workshof 
A 4 


temperatures with only very light lamping 
PITTSBURGH, PENNA. stn teenies) 


Detroit - Los Angeles - Chicago * San Francisco | 1947, pp. 234-241.) 


any other furnace. A Hagan engineer will be 











® Continuous Annealing and Normalizing Furnaces 


® Automatic Harden, Quench and Draw Furnaces 


® Rotary Hearth Billet Heating Furnaces 


Any size—any cycle—gas, oil or electrically heated. 
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Hechanics of Materials 


MECHANICS OF MATERIALS — SECOND 
EpITION. By P. G. Laurson & W. J. Cox. 
Published by John Wiley & Soms, Inc., 
New York, 1947. Cloth, 534 x 814 in., 
22 pages. Price $4.50. After being used 
for eight years as a textbook, it became 
evident to the authors that certain im- 
provements could be made without alter- 
ing the character of the book. The new 
rext has been prepared with the expressed 

of achieving a clearer presentation of 
the subject matter while retaining the 
riginal concept of the authors that the 
ultimate purpose of a book on mechanics 

ngth) of materials is to prepare the 
ser for an eventual clear understanding 

hine and structural design 

As a result, this revised edition con- 
tains much re-working of earlier material, 
such as the chapters on columns which 
have been re-written and rearranged to 
simplify the subject; Mohr’s circle added 
to the chapter on Restrained Beams; and 
the changing of data in nearly all the 
problems which were retained. There 
ire over 850 problems, many of them 
ased on actual well-known engineering 
ructures and machines. 

Some new material has been added, 
such as Method of Superposition, triangu- 
ir loading of continuous beams and 
ntinuous beams fixed at ends, centroids 

moment of inertia of cross sections of 
heet metal beams, and tables of deflection 
t beams. 

There are 22 chapters in this new edi- 
tion, all illustrated, and the text of each 
ne interspersed with problems. 

The revision has added appreciably to 
k's already recognized value. 


the 


Magnesium Fabrication 


MAGN SIUM FABRICATION. By Lothair B. 
Harkins. Published by Pitman Publishing 
Corp., New York, 1947. Cloth, 64% x9V% 
pages. Price $2.75. This book 
10€s t cover the entire magnesium 
dust it discusses only the fabrication 
nt materials. It deals principally 
abrication of magnesium sheets, 

and tubing, usually classed as 
al work. The foundry technology 
| ium is not included, though the 
Nechining of castings is. Authoritative 


Gata f ll phases of the fabrication of 


Magnes i 

so uesium alloy sheets, extrusions and 
tut y C ' 

ing o the finished product are pre- 
s€nteq. 
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_w Bowser Chilling Ma- 


chine T5-150 in use 
processing sleeve bush- 
ings for expansion fit- 
ting and hardening 


brake shoes. 


Molecular activity in metals and other materials is greatly 


retarded when parts of fine assemblies or critical wear mate- 


rials are chilled to as low as —150° F. 


This allows processing for expansion fitting, metal stabil- 


izing, chilling for better machining and cold-tempering of 


steel and steel-alloy products. Bowser cold processing costs 


less because no expendable refrigerant is used. 


Special application, specification-built, temperature, vac- 


uum and/or humidity units are also designed by Bowser to 


meet requirements of any size for laboratory, research and 


processing applications. 


INTERIOR DIMENSIONS 





Work Capacity 


MODEL |Length Width Depth Temp. 














T2-45 21" | 11” | 14"1 To —45°F. 
T2-60 As Above To —60°F. 
T4-45 23” a” 14” | To —45°F. 
T4-60 As Above To —60°F. 





T5-150 r + rhe 14" | To —150°F. 








T11-150 53” 25” 14” | To —150°F. 




















COMPLETE SPECIFICATIONS 
ON ANY SIZE CHILLING 
MACHINE ON REQUEST 


Bowser engineers will gladly 
provide specific information 
for applying cold processing 
to assist you in obtaining 
uniformity and low cost in 
production or testing opera- 
tions. 


Write today for catalog sheets. Bulletins are sent to describe units built for 


PROCESSING, TESTING, RESEARCH, 


ALTITUDE and HUMIDITY 


SIMULATION EXPANSION FITTING, COLD TREATING, STABILIZ- 


ING and other uses. 










1M CANADA, &. F. BOWSER, LTD. @ 


REFRIGERATION DIVISION * TERRYVILLE, CONN. 
183 GEORGE ST. © TORONTO, ONTARIGC 


BOWSER, INC. 


Please specify your choices in your request. 





MODELS 
FOR 
LABORATORY 
AND 
INDUSTRIAL fF 

USE 4 
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ATMOSPHERE—PRODUCER 


Efficiency 


INSTANTLY! 
ACCURATELY! 
EASILY! 











The Engelhard Flualyzer is a highly sensitive instrument 
particularly adapted to determining the carbon dioxide con- 
tent of the generated gas in either oil or gas fired atmosphere 
type heat treating furnaces. Extremely accurate results are 
obtained by combination of the time-proven Wheatstone 
Bridge circuit for the analysis of CO. with the Engelhard 
Thermocouple circuit for the determination of temperature. 





Compact and completely self-contained, the Flualyzer is 
light-weight. portable, easy to handle. Readings are taken 
directly from a double range indicator calibrated from 0 to 
20% of CO. and 0 to 1000° F. 


A trial will convince you that this modern instrument 
provides maximum convenience and reliability as a furnace 


atmosphere test unit. 


Write today for details and specific application data. 








CHARLES ENGELHARD, INCORPORATED 
900 Passaic Ave. East Newark, N. J. 
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An historical review of magnej, 
metal is included. The book is intend, 
give the worker, the student and 
manufacturer an excellent backgroung ;, 
knowledge of the field outside of wo, 
day facts and figures. Attention is cjj, 
to the fact that a craftsman, trains 
on aluminum, must learn technique; , 
culiar to magnesium before he is cg 
petent to work the metal. An explanatiy 
of these techniques is one aim of 


book. 


The text is well illustrated. There ; 
34 titles in the table of contents, some 
which are as follows: History and Fy 
of Magnesium; Available Forms; Methoj 
of Joining; Riveting; Heat Treatme, 
Machining; Cycle, Gas, Arc and Spy 
Welding; Corrosion Resistance; Pickling 
Painting; Scrap; Fire Control; Industri 
Contacts; and Technical Data. Most » 
the titles are only briefly treated. 


Other New Books 


Wetpinc Symso.s, By Vincent C. Gourl: 
lished by Bruce Publishing Co., Milwaukee 
Cloth, 5% x 8% in., 115 pages. Price 
Contains the standards and symbols r¢ 

the American Welding Society 


Symposium on Testinc or Bearincs. Published 
by American Society for Testing Materials, Phila 
delphia, 1947. Heavy paper, 6 x 9 in 260s, 
Price $1.50. Contains five technical papers de 
livered at the 1946 annual meeting of the 
in Buffalo, N. Y., last June. Life testing, 
testing and other topics are covered by 
authorities. There are also the discussions 
papers, including questions and answers. The 
collection is of specific interest to many t 
interested in bearing problems. 


RaprocrapHy 1x Mopern Inpustry. / 
by Eastman Kodak Co., X-Ray Di R 
4, N. Y., 1947. Fabrikoid, 8% x 11% in 


pages. Price $3.00. This is the work of a number 
of persons connected with the Eastman Companys 
research laboratory and with its Industrial X-Ray 
Div. It has also been augmented by reports o 
the company’s field representatives who serve 


industries using radiographic equipment. Makers 
of equipment have also cooperated. The company 
believes this is ‘‘the most complete and au I 
tative treatment of the subject yet published. 
It is beautifully illustrated. 


3 


A Brptiocrarny on Die Castine. By the Editors 
of “‘Die Castings’ Magazine. Published by Tech- 
nical Publishing Co., Cleveland, Ohio, 194/. 
Fabrikoid binder, 9 x 11% im., 74 pages. Price 
$7.50. A valuable and helpful compilation lor 
those interested in die castings. The bibliograpi« 
references are assemblec under the following 
classifications or headings: Alloys; Applications 
and Uses; Design; Finishing; General; Machines; 
Process; Properties; and Books and Pampnitts 
They cover the period from 1910 to 1946. 


Russtan-EnciisH TEecHNICAL AND CHEMICAL 


Dictionary. By L. I. Callaham. Published 0 
John Wiley & Sons, Inc., New York, het 
Fabrikoid, 5% x 8 in., 794 pages. Price pitas 
Intended chiefly for English-speaking scientis# 
having a fair knowledge of Russian, include 
a general vocabulary consisting of 
words that might appear in_ tech 
There is no English-Russian sectiot 


Proceepincs oF THE Society ror Ex 
Stress Anatysts, Vor. IV, No. 1. £ 
Lipson § W. M. Murray. Published Aas 
Wesley Press, Inc., Cambridge 42, i 
Cloth, 8% x 11% in., 129 pages. 
This volume contains 12 technical 
variety of subjects, presented before 
They are fully illustrated. It also « a 
of all the members and one of tl pore 
members. 
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RON AND STEEL 


anganese-Nickel Steel. e\ prices of a 
pmplete list of Manganal \(i 

ckel steel) welding electrodeés,\ appli 

ars, cast wedge bars, and hot ro plates 
bt the conservation welding of manganese, 
brbon and alloy steel parts are included in 
page, illustrated bulletin distributed by 
tulz-Sickles Co. (1) 


-o:VfNONFERROUS METALS 


orts OMMMield Strength Calculator. A handy, compact 
eve ld strength calculator for aluminum al- 
smpany YS, brass, copper, and carbon and low 
‘uthor- ey Steels is offered by the Aluminum Re- 


ished." Merch Institute for the sum of $1.00. (2) 











luminum Alloys. The facilities of the Bohn 
luminum & Brass Corp., Aluminum Re- 
ints Div., for refining aluminum alloys 
¢ profusely illustrated and described in a 
page catalog. Thermal, electrical and 
iechanical properties, and specifications of 
luminum alloys are included. (3) 


Editors 
» Tech 
1947. 
. Pree 
on for 
eraphic 
lowing 
cations 
chines; 
phiets. 
6, 


luminum Alloy. The history, features, rec- 
mmended applications, and mechanical 
aiid aid physical properties of Allcast Alumi- 
1 WE Alloy SC8, produced by the National 
104. atlting Co., are presented in this revised 
10.00. Bpage, illustrated bulletin. (4) 


udes Rowdered Metal. A comprehensive, 260- 
s OBmeee catalog just published by the U. S. 
saphite ( o. describes and illustrates a new 
waered metal product, Gramix, for use 
ext: ME” POWdered metal parts manufacture. (5) 


PARTS AND FORMS 
ik Precision Molded Gears. Complete data on 


Dr ; . . 
whi jection molded Nylon gears, 
‘Q eliminate troublesome 


1947 


lubricating 
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problems, weight in assemblies, and rust, 
are presented in four illustrated data sheets 
offered\ by Atlantic Plastics, Inc. (6) 


Locking\ System. The Ros\n locking system 
for threaded inserts_< studs in metals, 
plastics pr woedis fully discussed in a 12- 
page, illiistrated bulletin issued by Bard- 
well & McAlister, Inc. Specifications are 
included. \ (7) 


Steel Plate Shapes. The facilities of the 


_ By-Products Steel Corp. for producing a 


variety of flame-cut, sheared, pressed, bent, 
blanked and welded steel plate shapes are 
described in this profusely illustrated, 12- 
page bulletin. (8) 


Hard Rubber Products. Specifications, prop- 
erties and typical applications of a variety 
of hard rubber sheet, rod and tubing prod- 
ucts are included in this 4-page, illustrated 
bulletin, No. 9405, issued by the B. F. 
Goodrich Co. (9) 


Die Castings. The facilities of the Harvill 
Corp. for producing zinc, aluminum, mag- 
nesium and brass die castings, and the in- 
dustries they serve, are profusely illustrated 
and described in this 8-page bulletin. (10) 


Clad Steels. A wide variety of recom- 
mended applications for nickel-, Inconel- 
and Monel-clad steels are profusely illus- 
trated and described by Lukens Steel Co. in 
a 36-page catalog, No. 255. Specifications 
are included. (11) 


Wrought Fittings. Bulletin No. 901 of the 
Northern Indiana Brass Co. describes and 
illustrates a variety of Nibcoloy stainless 
steel and nickel alloy fittings from ™%4-in. 
O.D. to 4-in. O.D. Roughing-in dimen- 
sions and prices are included. (12) 


Self-Locking Nuts. This 2-page, illustrated 
reprint of the Nylock Corp. features the 
Nylock Nut, a new self-locking nut with 
nylon as the locking element that locks 
the bolt and nut so they can’t shake loose. 

(13) 


Bolts, Nuts, Studs, Etc. This 28-page, indexed 
catalog, No. 46, gives a complete price list 
of brass and bronze bolts, screws, nuts and 
washers, silicon bronze bolts, nuts and 
washers, stainless steel bolts, nuts and 
washers, and Monel metal bolts and nuts, 





all produced by the Pawtucket Mfg. Co. 
(14) 


Screw Machine Products, Etc. The facilities 
of the Perry Metal Products Co., Inc., for 
the development and production in metals, 
plastics and rubber of screw machine prod- 
ucts, metal spinning and stamping, special 
shapes, etc., are discussed in a 2-page, il- 


lustrated bulletin. (15) 


Seamless Tubing. A stock list, complete with 
prices, of 101 sizes of Electric Furnace 
52100 seamless tubing is offered by the 
Timken Roller Bearing Co., Steel & Tube 
Div. in an 8-page, illustrated bulletin. 


(16) 


PLASTICS 


Plastics. The electrical, thermal and chemi- 
cal properties of Amphenol No. 912-A 
polystyrene, Amphenol No. 912-B acrylics, 
and Amphenol No. 9746 flexible synthetic 
tubing are included in this 8-page, illus- 
trated bulletin published by American 
Phenolic Corp. (17) 


Pre-Formed Molding Compounds. Complete 
data on pre-formed phenolic impact mold- 
ing compounds that are shaped in sizes, 
shapes and weights to meet specific re- 
quirements are presented in a 4-page, il- 
lustrated bulletin offered by Drackett 
Products Co. (18) 


Molded Plastics. The advantages of the 
Firestone Industrial Products Co.’s plastics 
molding service for a variety of industries 
are featured in an 8-page, illustrated bul- 


letin. (19) 


Laminated Plastics. Complete data on the 
manufacture, application engineering and 
properties of all types of Textolite lami- 
nated plastics are presented by General 
Electric Co. in a 64-page, illustrated cata- 


log. (20) 


Reactive Compound. Complete technical data 
on vinyl cyclohexene, a reactive compound 
suggested for investigation as a raw ma- 
terial for producing resins and plastics, 
are presented by the Chemical Div. of 
Koppers Co., Inc., in a 2-page bulletin, 
No. N-9851. (21) 
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Fiberglas-Reinforced Plastics. This 12-page, 
illustrated brochure features Fiberglas ma- 
terials used for plastics reinforcement, prop- 
erties imparted to plastics by these materials, 
and newly-developed processes for volume 
production of Fiberglas-reinforced plastics 
products. Owens-Corning Fiberglas Corp. 

(22) 


Laminated Plastic. The production and fab- 
rication of Micarta, a laminated plastic 
produced by Westinghouse Electric Corp. 
is discussed in a 16-page, profusely illus- 
trated bulletin, No. B-3884. (23) 


NONMETALLICS 


Synthetic Rubber. Typical applications and 
advantages of using Neoprene, a versatile 
synthetic rubber, are presented by the 
Rubber Chemicals Div. S-12 of E. I. du 
Pont de Nemours & Co. in an 8-page, il- 
lustrated bulletin, No. A-6890. (24) 


Felt. How felt was made and used in an- 
cient times, and a brief description of 
modern methods of manufacture and uses 
is discussed in a 32-page, illustrated book- 
let, No. 509, published by the Western 
Fele Works. (25) 


Methods and 
Equipment 





HEAT TREATING 


Cast Iron Cylinder Liners. An interesting 
article on the treatment of alloy cast iron 
cylinder liners for automotive engines, both 
gas and diesel, is offered by the Ajax Elec- 
tric Co., Inc., in a 4-page, illustrated re- 
print. (26) 


Industrial Furnaces. A complete line of con- 
tinuous hardening and tempering furnaces, 
oil and spray quenches, heat treating fur- 
maces, ammonia dissociators, etc., produced 
by the Drever Co. is profusely illustrated 
and described in a 16-page bulletin, No. 
B-31. (27) 


Gas-Fired Furnaces. A variety of Gasmaco 
fuel-fired high temperature furnaces for all 
types of heat treatment are described and 
illustrated in a 4-page bulletin, No. A-100, 
issued by the Gas Machinery Co. (28) 
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MANUFACTURERS’ LITERATURE 


Induction Heating. A group of 11 technical 
data sheets offered by Induction Heating 
Corp. discusses the elemental theory, produc- 
tion and control, and the many practical 
applications of induction heating principles. 

(29) 


WELDING 


Resistance Welding Electrodes and Alloys. 
The properties, applications, stock sizes and 
recommended electrode materials of a com- 
plete line of spot welder tips and holders, 
seam welder wheels, etc., produced by 
Ampco Metal, Inc., are tabulated in a 24- 
page, illustrated bulletin, No. 68B. (30) 


Welders and Brazers. A complete line of 
air and foot operated spot and butt welders, 
brazers, portable gun and portable brazer is 
presented in a 4-page, illustrated bulletin, 
No. G1-47, issued by Banner Products Co. 
Specifications are included. (31) 


Silver Brazing Alloy. The many advantages 
of using Easy-Flo 45, a modern, versatile 
silver brazing alloy for yse in metal joining, 
are featured in a 4-page, illustrated bulle- 
tin, No. 15, offered by Handy & Harman. 

(32) 


Arc Welding Electrodes. A complete line 
of shielded-arc electrodes for the welding 
of mild steels and alloy steels is presented 
in a new catalog just published by the 
McKay Co. Specifications, applications, 
mechanical properties, etc., are included. 

(33) 


A. C. Welders. Complete data on a variety 
of a.c. welders for “Heliarc’” welding are 
presented by the Miller Electric Mfg. Co. in 
a 4-page, illustrated builetin. Specifications 
and prices are included. (34) 


Stud Welders. Typical applications, physi- 
cal properties, etc., of a variety of electric 
arc stud welders are included in this 40- 
page, profusely illustrated catalog issued by 
the Nelson Sales Corp. (35) 


Hard-Facing Alloys. This 4-page, illustrated 
bulletin issued by the Stoody Co. discusses 
Coated Stoody 6 and Coated Stoody 1, two 
cobalt-chromium-tungsten alloys for a.c.-d.c. 
electric applications involving abrasion, 
heat, corrosion and impact. (36) 


FORGING AND FORMING 


Hydraulic Presses, Pumps, Etc. Specifications 
and dimensions of a complete line of com- 
pression and transfer molding presses, 
pumpless and motorless power presses, 
horizontal and vertical pumps, etc., for the 
plastics industry is presented by Elmes 
Engineering Works of American Steel Foun- 














dries in a 12-page, illustrated bulletip \ 
5200. (37 
Tube Fabricating Equipment. A comple, 
line of production tube benders and x. 
sories, hand benders, cutters, flaring took 
etc., produced by the Parker Appliance (; 
is described and illustrated in a new hy) 
tin, No. 401. (33 


Hole-Punching Units. This 16-page, j\j,, 
trated bulletin, No, CD—third editiog_ 
published by Wales-Strippit Corp, , 
scribes and illustrates Type “CD” jy 
punching units for punching mild sh 
metal up to %-in. thick. (30 


MACHINING 


Automatic Cam Feed Units. A variety » 
direct motor, gear motor and vee belt mow; 
drive automatic cam feed units for verti, 
horizontal or angular drilling, tappicg 
reaming and hollow milling applicatio 
are described and illustrated in a 20-py 
bulletin, No. 645, issued by Avey Drilligg 
Machine Co. 4 


Abrasive Wheels. Complete data 

variety of Besly-Titan abrasive wheels, jp. 
cluding a price list, are presented by Ch 
H. Besly & Co. in a pocket-sized, 48-pag 
illustrated handbook. 4] 


Lathes, Planers, Drill Presses, Etc. The 
gineering and production facilities of Lake 
Erie Engineering Corp., manufacturers of : 
variety of lathes, planers, drill presses, hot: 
zontal and vertical boring mills, as well « 
hydraulic presses, are profusely illustrated 
and d.scribed in a 16-page bulletin. (4 


Centerless Grinding Machine. Specification 
and diagrams of the No. 12 centerless grine 


ing machine are included in this 106-pagt 
profusely illustrated bulletin, No. 14 
offered by Landis Tool Co. 


Grinding Wheels. This 32-page, ill 


wr 


booklet published by the Norton Co. prt 


sents complete data on a variety of grinding 
wheels for foundries, steel mills, forge a0 
welding shops. Specifications and list pricts 
are included. (44 


Profilers. A variety of automatic and sem: 
automatic profilers for such operations # 


centering, drilling, burring, boring, ™ 


ing, facing, etc., on one or both ends 

tubes and rods are described and illustrate 
in a 4-page bulletin offered by Pines Eo: 
gineering Co., Inc. Specifications are I 


cluded. 45) 


FINISHING 


Deburring Equipment. How to cut the pe 
duction costs of deburring and finishing 
stampings, castings and machined patts ”! 
using the deburring equipment illustrate 
in this 4-page bulletin is discussed 7” 
Almco, Inc. . 


Filters for Plating Solutions. Complete 
on the use of “Sealed-Disc’’ filters !o! we 
troplating solutions are presented by 4%! 
Engineering Corp. in a new, lus) 
bulletin. 
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New Materials and Equipment 


1ety 

t Motor 
ertical 
aPPing 
ICation 
0 -page 


rilling 


[wo new prepared atmosphere furnaces 
ave been added to the line of heat treating 


f ] \, furnaces of Surface Combustion Corp., 
cs of oledo 1, Ohio. They are the Balco atmos- 
s, hor-™™mphere furnace and the Balco gas carburiz- 
well aiming furnace. 

istratec® §=Both of these new furnaces utilize this 


mpany's RX gas as the protective at- 
mosphere. With this gas the carbon po- 
tential can be controlled to be in balance 
ith a desired carbon content of steel, and 


vi; fgemakes possible a scale free, heat treated 
product with a selected surface carbon con- 
rent. 


- The atmosphere furnaces are of the hori- 
o. pregmmeontal muffle type, externally fired, with 
n the gas generator built as an integral, but 
ge an MSeparately heated, part of the unit. They 


















be are of two general types: Superheat, Series 
\*/ BBBRS (2000 to 2400 F) and General Heat 
| ass reat, Series BRG (1400 to 1850 F). For 
hey. pperation at lower temperature the latter 
~ nyo eeies can be modified by the addition of 
Lt. pilots for off-on operation. 
strated The carburizing furnaces may be used 
es Eo GMfor heat treating all types of steel in a 
ire if 
45) 
1e pie 
rishing 
arts Df 
strated 
ed by 
40 
te dale 
yr let 
Alt BRT he fury sa 
strated Asin utilize a selective double door 
(47 "0 Minimize the loss of temperature. 
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» Chis Atmosphere Furnaces Use Balanced Carbon Principle 


balanced carbon atmosphere, as well as for 
gas carburizing. The units are also of the 
horizontal muffle type, externally fired with 
the generator included as an integral, but 
separately heated, part in the rear of the 
furnace casing. An atmosphere recirculat- 
ing system with an electric driven pump 
draws the atmosphere from the front end of 
the muffle, through a filter, and reintro- 
duces it into the rear of the muffle under 
pressure. 

The furnace operates at a temperature 
from 1400 to 1850 F and can be heated 
from cold in about 244 hr. The rate of 
carburizing for S.A.E. 1020 steel at 1700 F 
ranges from 0.94 hr. for a case depth of 
0.020 to 12.00 hr. for a case depth of 
0.070 (measured to core analysis). 


Silver Powder 
Has High Purity and Density 


A silver powder, chemically precipitated, 
white in color, free flowing, and of high 
purity (99.97% pure), is being produced 
by Alloymet Manufacturing Co., 3 Grand 
St., Brooklyn. It contains no free acids or 
alkalies and is said to be unusually gas 
free. 

The particle size distribution is from 
—200 to +400 mesh. The grains are in a 
fully annealed condition, and therefore not 
work hardened nor do they have burnished 
surfaces. These particles are very irregular 
in shape, possessing many hooks and arms, 
thus producing an interlocking effect upon 
pressing, which gives compacts a high green 
strength. The lack of micron size particles 
minimizes the loss of powder through 
dusting, during the pressing operation. 


The powder, known as Type MR 3 Fine 
Silver Powder, possesses high density which 
causes it to flow readily into odd shaped 
dies. This high density is said to allow the 
use of a die shallower than would otherwise 
be used with ordinary types of silver pow- 
der, thus decreasing die costs and allow- 
ing the production of thicker parts on 
standard fill presses. The tap density of this 
powder (as obtained on the Tap Flow 
Meter) is 48.76 gms. per cu. in. 


Sludge Tanks Are Self-Cleaning 


Two self-cleaning sludge tanks with 
pipe conveyors having synthetic rubber 
fights mounted on sealed pin chains are 
available from Hapman Conveyors, Inc. of 
Detroit 21. 

These pipe conveyors will operate in 
any plane. A departure from ordinary 
tanks is the double ‘“V” bottom which 
permits rapid sludge settling and quick 
removal. A series of five baffles retards the 
coolant flow uniformly over the tank area 
providing maximum sludge settling ca- 
pacity. 

A single sprocket with shear pin mounted 
on a combination drive and take-up as- 
sembly represents the only fixed moving 
part. The chain elsewhere in the circuit 
follows the bent pipe in several planes. 

Power required to operate conveyors is 
small, 1/6-h.p. for the junior size and 1/3- 
h.p. motor for the standard size sludge tank. 

These tanks are suitable for any non- 
corrosive sludge which will readily settle. 
Quench tank scale, machine tool coolant 
settlings, and abrasive precipitates are typi- 
cal materials handled. Temperature is 
limited to 270 F. The junior size has a 
coolant capacity of 400 gal., while the 
standard size capacity is 3200 gal. 
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New Die Caster Has Large Casting Area 


A new machine for die casting of lead, 
tin or zinc base alloys has been designed 
by Reed-Prentice Corp., Worcester 4, Mass. 
It offers a large casting area with die plates 
38 by 36 in. and space between bars 24 by 
24 in. Sixteen pounds of zinc may be cast 
at 1400 lb. per sq. in. pressure. 

The operation of the machine is either 
manual or semi-automatic. For semi-auto- 
matic operation, dies are closed manually 
by the push buttons on control panel after 
which the remainder of the cycle is auto- 
matic and controlled by an adjustable elec- 
tric timing device. When manually op- 
erated, the four push buttons on the control 
panel are used. The upper two open and 
close the dies; the lower two actuate the 
plunger. 

The machine is electrically interlo-ked, 


eliminating all danger of shooting the 
metal until the dies are securely closed. 
Arrangements are made for automatic 
ejection of castings. Die plates are finished 
on sides to provide for core pulling at- 
tachment and push button operated control 
valve is provided to actuate core pulling 
cylinders when they are used. 

The furnace is cylindrical. This permits 
a new gooseneck design, allowing easy re- 
moval of the gooseneck and nozzle. The 
round type melting furnace also provides 
increased pot life because of tangential 
firing and elimination of stress points caused 
by rectangular corners. 

This No. 2 model is also available with 
horizontal plunger and cold chamber at- 
tachment for die casting of aluminum, 
magnesium, or brass alloys. 





The die casting machine may be operated either manually or semi-automatically. 


Resin Adhesive Sets at Room Temperature 


® 

A new resin adhesive, known as Durez 
13793, for assembly or secondary gluing 
which sets at room temperature and has a 
l-hr. assembly time has been announced 
by Durez Plastics & Chemicals, Inc., of 
North Tonawanda, N. Y. This adhesive is 
used for gluing hard or soft wood, sheet 
asbestos, foamed glass, phenolic laminates, 
vulcanized fibre, etc., and is said to meet 
all specifications which require a durable, 
boilproof adhesive that sets at temperatures 
of 70 F or higher. 

The adhesive is a water soluble fiquid 
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resin which has more than six months 
storage life in sealed containers. It is used 
with a powdered hardener, Durez 12689, 
and will also carry extra filler and water 
without impairing its bonding qualities. 
Where immediate application of pressure 
is not practical or desirable, the manu- 
facturer states that tests indicate a maximum 
open assembly time of 1 hr. and closed 
assembly time of 214 hr. at 70 F, or 34-hr. 
open assembly and 134-hr. closed assembly 
at 90 F. Maple block shear tests at these as- 
sembly times reveal at least 2800 psi. 





Pneumatic Operating Equipmeni 
for Drill Presses 


Pneumatic operating equipment fo, Ar 
stallation on drill presses used for Prody, 
tion drilling has been developed by y. 
tional Pneumatic Co., Rahway,N. J, 

The equipment supplied in the form , 
a kit consists of an operating assembly |, 
cluding air engine, pressure gage, presse 
regulator, exhaust valve and cushionigy 
plug), together with foot-operated cont; 
valve, air strainer, Cut-out cock and flexi} 
hose. 

The engine provides controlled air poys 
which can be adjusted to suit any dril| “a 
or stock and to permit maximum drillin 
pressure and speed within safe limits. 

By use of this equipment a hand opera 
press can be converted to power operatig, 
thereby reducing costs and increasing 9. 
erator efficiency. The foot control ley 
the operator's hands free, resulting in fay: 
loading and unloading of fixtures 














@ The Cartis Universal Joint | 

Dept. D, Birnie Ave., Springfield 7, Ma This 1 
has developed a ball-type industrial , mies t 
versal joint that is said to be ideal for | 

speeds at light loads. The forks of this 


ball-type joint are steel and bear unit ¥ 
bronze ball, with heat-treated a 
ground pivot bearing pins. Two siz Kn 
= . 1 : a4 3 j this u 
joints—14-in. dia. and 34-in. dia.—are 1 , 
available. mp 
yn th 
direct] 
able { 


0 in, 


Broaching Machine mae 
Features Slow Ram 


Setup time is said to be cut with 
double-cylinder 36-in. stroke hydr 


broaching machine manufactured by Za 
Tool Inc., 23880 Lakeland Blvd., Cle 
land 17. 

Slow ram speeds without loss of pullin 
power are made possible by an oil cont! 


A 
been 
Rock 
toma 
ing { 
Matic 
regul 

Ty 
with 
screy 
The 


brine 





adap 


The design of this broaching machine § ind 

compact and saves floor space. ¥ 
valve. The return stroke is constantly '* _ 
Pulling power equals 16,000 lb. Clos rf sas 
lection of speeds is permitted by , 
It is equipped with 220/440 v., 3 Pht The 
60-cycle motor—wired to suit availad 
current. 
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i © Scrap Cutter Designed for 
ise With Punch Press 


A ram-driven scrap cutter which can be 
Ody. Mimpsed on almost any punch press has been 
Ny anounced by Haller Machine & Mfg. Co., 
7940 Tireman Ave., Detroit 4. This 


-_ 


NC., 


ALLE 





This ram-driven scrap cutter offers econo- 
b mies through greater ease of scrap handling. 





unit will cut stock to 4-in. width and 3/32- 
thickness 
Known as the Model D-611 Scrap Cutter, 
this unit measures 614 in. wide by 914 in. 
leep by 10 in. high over all. It is mounted 
n the bolster plate of the press, is driven 
'directly from the ram or die, and is adjust- 
able for any length of ram stroke up to 
in. The high-speed steel blades can be 
removed for sharpening and are replaceable. 


Heat Treating Unit 
Provides Automatic Control 


A new automatic heat treating unit has 
deen developed by Ipsen Industries, Inc., 
Rockford. Ill. 
tomatic batch-loading, continuous unload- 
ing furnace mounted directly on an auto- 
Matic-unloading quench tank. A controller 
tegulates the heating cycle and the quench. 


Typical parts that can be heat treated 
with an 


The unit consists of an au- 


lesired atmosphere are stampings, 





‘ctews, bolts, springs, and machined parts. 
The u is designed for oil, water and 
brine nch mediums and with special 
\daptat can be used for martempering 
ind a pering. 
Wit rrect atmospheres, steels requir- 
1B as h as 1750 F may be heated for 
neutral, bright annealing, or carburizing 
se St treatmen 
saat The pment is made in one standard 
phase ‘ze turnished with gas or electric heat 
jilabie The hearth dimensions are width 24 in., 


depth 36 
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Hydraulic Press Features Gap Type Frame 


A 20-ton gap frame hydraulic press has 
been designed by the Northern Tool & 
Machine Co., 1120 N. 31st Ave., Melrose 
Park, Ill. Of all steel welded construction, 
this unit has 8 in. of throat, 12 in. stroke 
and a platen 12 by 17 in. 

A stroke selector enables the operator to 
adjust quickly the stroke length by tighten- 


Induction Melting Furnace 


An induction melting turnace tor alumi- 
num, brass that permits 
tinuous pouring has been announced by 
Fisher Furnace Div., Lindberg Engineering 
Co., 2444 W. Hubbard St., Chicago 12. 
Two chambers, connected by a series of 
straight line melting channels, replace the 
usual single chamber. 


and zinc con- 


One chamber is for 


charging, the other tor pouring. 


The manufacturer claims the following 
advantages: Metal in pouring chamber is 
always at pouring temperature; adding cold 
metal to the charging chamber does not 
pouring 


affect temperature in chamber, 














ing a thumb screw. The press has a hard 
chromium finished ram, tonnage control ad- 
justable up to 20 tons, and pressure holding 
valve. 

It is adapted to all metal forming opera- 
tions such as drawing, bending, straighten- 
ing, forcing, riveting, crimping, piercing, 
staking and assembly. 


Permits Continuous Pouring 


within reasonable operating limits; only 
residue-free metal reaches pouring 
chamber, as all residue either floats at sur- 
face or sinks to bottom of charging cham- 
ber; straightline melting channels permit 
cleaning by means of simple cleaning rod. 

Both chambers are refractory lined and 
do not require crucibles or pots. Operation 
1S cooler 


clean 


as induction heating heats metal 
Covered 
except 


only, and not the entire furnace. 
chambers prevent heat 
when charging or ladling. 

These furnaces are available in 100, 300, 
500 and 1000 Ib. per hr. melting capacities. 


radiation 


The cut-away view shows the principal features of this two-chamber induction melting 
furnace. 
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Contour Cutter Sharpening Machine 


A machine for the sharpening of con- 
tour-ground form milling cutters has been 
announced by the Cincinnati Milling Ma- 
chine Co., Cincinnati 9, Ohio. 

Designed to enable the user of form mill- 
ing cutters to benefit by the many ad- 
vantages of the contour-ground type of 
cutter as opposed to the conventional form 
relieved type of cutter, cutters are sharp- 
ened by grinding on the formed profile of 
the cutting edge instead of the flat rake 
face of the tooth. 

The contour ground tooth retains its 
original shape and strength with repeated 
sharpenings, whereas form-relieved teeth 





With this contour cutter sharpening ma- 
chine advantages of the contour-ground type 
of cutter are achieved. 


become narrower and weaker with each 
successive sharpening. In addition, contour 
grinding permits the use of the most effec- 
tive tooth shapes for efficient cutting ac- 
tion; correct clearance angles are easily 
maintained at all points of the tooth con- 
tour, even on the sides of steep-angled, side- 
cutting portions; adequate helix angles for 
freest cutting action can be used; wide, 
deep chip gullets can be provided; and 
most effective rake angles used. 

This machine generates contours on the 
cutter teeth by duplicating a metal master 
template of the desired shape. Convex or 
concave radii, angular faces, and combina- 
tions of these elements may all be pro- 
duced. Since wear on the master template 
is negligible it may be used indefinitely, as 
long as there is a need for cutters of that 
particular shape. The template holder is 
equipped with adjusting screws to simplify 
alignment of the template with the cutter 
when setting up. 


@ The new and improved Wilson No. 
524 all-position electrode was developed by 
Wilson Welder & Metals Co., Inc., 60 E 
42nd St., New York, primarily for use by 
the aircraft industry in welding assemblies 
such as landing gear, engine mounts and 
other vital parts where great strength 
gained by heat treating after welding is 
desired. Tensile strengths up to approxi- 
mately 150,000 psi. can be obtained when 
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the deposited metal is heated to 1600 F, 
quenched in oil and drawn at 600 F for 
| hr. Though primarily designed for the 
aircraft industry, this electrode can also 
be used on alloy steels where high tensile 
strengths are required. 


New Lead Anodes 
Have Sawtooth Design 


The appearance of massive bumpers and 
grillwork on post war automobiles has re- 
sulted in the need for larger plating anodes. 
A new heavy-duty anode adaptable for fast 
plating of heavy metal work has been de- 
signed by the Heil Process Equipment Corp., 
Cleveland. This lead anode is over 5 ft. 
long and is of sawtooth design to increase 
its current carrying capacity. The anodes 
come with special hooks for hoisting in and 
out of tanks. 

The Division Lead Co., 836 W. Kinzie 
St., Chicago 22, has also announced a new 
lead anode. It has 71 points. Arrangement 
of the points concentrates gassing to create 
a rapid flow of solution against the surface. 
Stagnation is said to be eliminated even 
down to the bottom of the troughs; the 
great surface area and the 71 throwing 
edges are fully utilized. Disintegration is 
uniform over the entire surface, and the 
anodes retain high efficiency through their 
service life. 

The anodes are extruded of antimonial 
lead. The deep-ribbed construction prevents 
warping and buckling. The bronze hook is 
hot-lead-dipped and burned directly to the 
anode. 





71-Point Anode 
CROSS-SECTION 








The 71-point lead anode with a cross-section 
showing its construction. 


Inorganic Plastic Material 
for Electrical Applications 


Application of an inorganic plastic Mm. 
terial, to the molding of products jp the 
electrical, architectural, general industrial 
and consumer goods fields has been 4 
nounced by Rostone Corp., 159 S. Earl Ay 
Lafayette, Ind. ’ 

Chemically, the material known as R, 
site is a form of calcium alumino-silicar 
with a microcrystalline grain structure jp, 
tegrally reinforced with asbestos fib 
Physically, it possesses many of the dp 
sirable characteristics inherent in a stone. 
like material. It is unaffected by oil, sup. 
light, alkali, age, and temperatures UP to 
900 F. Compressive strength ranges from 
12,000 to 15,000 psi. with a modulus 









Examples of the complex types of electrical 
moldings that are produced with Rosite 








rupture of from 5,000 to 7,500 psi., de- 
pending on the particular formulation used 
Its weight is approximately 0.058 psi 
There is no cold flow and no distortion 
with age. 

Due to non-carbonizing and heat 
sisting characteristics, this material has seen 
use in the electrical field for circuit-breaker 
housings, switchboard panels, thermostat 
bases, terminal blocks, grid spacers, fus 
blocks, and similar products. For electrical 
applications, the moldings are impregnate: 
with moisture-proofing waxes to maintain 
dielectric strength. 


Power Press Can Be Used 
as Lifting Jack 


A new hydraulic power press built in © 
and 20-ton capacities has been announce 
by Aristo Power Tools, Inc., 601 W Wash: 
ington Blvd., Chicago 6. With this powe! 
press the power unit can be removed 4% 
used separately as a portable lifting )4 
The 8-ton capacity press incorporates 40 © 
ton jack, specially designed for invert? 
operation in the press. 

The 20-ton press incorporates 
power unit. This piece of equipment 
detachable from the press crown '0! 
as a portable jack for a variety o! 1/0" 
pulling, pushing and clamping operations 

The 8-ton press has an arc-welc heen 
capable of withstanding a 20-ton !oa¢. - 
20-ton press has an arc-welded frame “* 
pable of withstanding a 50-ton load. 


‘ S 
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The Big —A of Furnace Operation: 


FLEXIBILITY 
RAPIDITY 
ECONOMY 


All With 


Lf 


- 


Lectromelt furnaces make quality irons and steels 


or alloys—in large heats, small heats or divided 
heats. They do it rapidly and economically, 
under sensitive and precise automatic control. 
Lectromelt can easily meet the most stringent 
requirements for melting equipment. Write for 


complete information today. 


Manufactured in: 
191606 ciao neaens Birlec, Ltd., Birmingham 
oi Ee et nL ae, Stein et Roubaix, Paris 
BO chanicidinanntt General Electrica Espanola, Bilboa 


PITTSBURGH LECTROMELT FURNACE CORP. 
PITTSBURGH 30, PENNA. 
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NITRIDING STEELS 

BRIGHT ANNEALING 

ATOMIC WELDING AND BRAZING 
CONTROLLED ATMOSPHERES 


POWDER METALLURGY SINTERING ATMOSPHERE 


REDUCTION OF METALLIC OXIDES 





Minimum Purity 99.95% NH3.. . 
Oxygen Free... Very Low Dew Point 


ARRETT STANDARDS of consistent purity, 
B uniform dryness, speedy deliveries and 
dependable service make Barrett Standard 
Anhydrous Ammonia your best source of NH3 
for metallurgical uses. 


Because it is shipped as a concentrated liquid 
and can be dissociated into its component 
gases at points of use, Barrett Standard 
Anhydrous Ammonia is an economical source 
of nitrogen and hydrogen. When dissociated, 
each pound of Barrett Standard Anhydrous 
Ammonia produces approximately 11 cubic feet 
of nitrogen and 34 cubic feet of hydrogen. 


Barrett Standard Anhydrous Ammonia is 
available in 50, 100 and 150-pound cylinders 
from conveniently located warehouses; or, for 
larger users, in 26-ton tank cars. 


Modern metallurgy is finding more and more 
uses for Barrett Standard Anhydrous Ammonia. 
The advice and help of Barrett technical ser- 
vice men are yours for the asking. 








THE 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, 


ONE OF AMERICA’S GREAT BASIC BUSINESSES 
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This interesting and helpful booklet is packed 
with useful information on Anhydrous Ammonia. 
You can obtain a copy without charge or obli- 
gation, by requesting it from the address below. 


BARRETT DIVISION 


N. Y. 














Roller Leveler Flattens 
Thin-Gage Sheets 


A roller leveler to flatten thin-gage y.. 
metals has been designed and recently buik 
by Voss Machinery Co., 2882 Ww. Liber 
Ave., Pittsburgh 16. The leveler has 3, .. 
dia. work rolls which flattens alloy 
perforated sheets from 0.010- to 0.03 sig 
thick and up to 28 in. in width. 

To bring about the correct flattening of 
the sheets, all controls are from ley, 
mounted on the top of the machine 4) 
hand-wheel located below them, all placed 


4710, 





This roller leveler was designed for thir 
gage sheet metals that cannot be leveled | 
conventional type machines 


at one end of the leveler near the electrical 
controls for the variable speed drive an 
giving the operator control over the enti 
performance of the machine. 

This leveler is known as the Inverted 
Type Leveler. Due to simplified constru 
tion, the lower flight of rolls is tiltable a 
not the upper flight of rolls, as is the 
form of construction and design 





Portable Welder for Shop 
and Field Service 


A new self-powered arc welder, designed 
for shop, yard and field service, is offerte 
by Harnischfeger Corp., 4400 W. Nation! 
Ave., Milwaukee, Wis. Known as Most! 
WN-200, it is available as a stationary 0 
trailer unit, is an N.E.M.A. rated machine 
of 200 amp., but has a welding servic 
range of from 30 to 260 amp. 

There is just one control for any cesifte 
welding heat from minimum to maximu® 
capacity. Arc response is automatic 0? ‘ 
classes of work and with all types 
trodes. 

Rated 30 v. at 2900 rpm., the gene! 
is self-excited by a set of auxiliary 
mounted on a brush holder rock« 
vance of the main brushes. The 
is dynamically balanced and is sup} 
each end on large grease lubricat 
bearings. Windings are especially treates © 
withstand heavy overload and interna! OF 
erating stresses. 
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No Water Connections Required 
for New Induction Heater 


A bench type machine designed primarily 
for silver brazing and soldering, but also 
adaptable to hardening, annealing and 
forging applications within its power Ca- 
pacity, has been announced by the Tocco 
Div., Ohio Crankshaft Co., 3800 Harvard 
Ave., Cleveland. 

The new unit is of the tube oscillator 
type, 750 w., 450,000 cycle. It operates 
from a 110/120-v. a.c. single-phase 60- 
cycle current source and is tapped to ac- 
commodate either single or multiple-turn 
inductor coils. A unique feature is that the 
unit requires no water connections. 

This small Toccotron unit is suitable for 
both automatic or manual operation. It is 
designed to operate continually at full load 
for mass production work, but is adaptable 
to set-up changes required by job-shop or 
tool room operations. Inductor coils can 
be made by simply forming copper tubing 
or wire to the required shape. 


Piercing Unit Suitable for 
Multiple Hole Piercing 


A new hydraulic piercing unit that 
pierces all holes in the flanges of a re- 
frigerator door in one 7-sec. operation, has 
been developed by the Vulcan Tool Co., 
730 Lorain Ave., Dayton, Ohio. The unit, 
requiring one operator, is said to perform 
the over-all job formerly requiring four 
individual piercing operations. This pierc- 
ing principle can be adapted to practically 
any operation requiring multiple hole 
piercing. 

The unit pierces a total of 55 holes in 
the four flanges of an 8-ft. refrigerator 
loor. All door sizes can be accommodated. 





rcing unit combines four separate 
piercing operations in one 


Uhe inge-over from one size to another 
requ approximately 1 hr. 

| This unit is also flexible in that it can 
DE | tor either right or left hand doors 
‘imply by changing the punches for the 
hinge holes. This change-over can be made 
ina tew minutes. 
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Nation-Wide 
Distribution 


OUR BUSINESS IS 


iebeles a - 


EXCLUSIVELY y 


oh 
A dependable source of Stainless Steel in almost every form, 
G. O. Carlson, Inc., is well equipped to produce, to your specifica- 
tions, Stainless Steel of various gauges in a wide range of sizes 
including “The World’s Largest Stainless Steel Plates.” 


STAINLESS (SOLID & CLAD) STEEL PLATES 


We produce a complete range of sizes in plates, including the 
World’s Largest. G. O. Carlson, Inc., specializes in analyses to the 
rigid requirements of Chemical Plants. 

A substantial inventory of large plates is available for prompt 
shipment in various sizes from 3/16” through 112” which we will 
cut to your specific requirements at standard mill prices for pat- 
terns shipped. 

Tube sheet discs sheared or machined from plate, or forged. 

We also supply small pieces and odd section bars cut from plate. 


* CARLSON ENGINEERING SERVICE - 


Backed by years of practical as well as technical and 
engineering experience, CARLSON ENGINEERS have the 
“know-how” which comes from long service to and asso- 
ciation with the leaders in industry. If you have a job 
involving Stainless Steel Products, let us work with you 
on it. 


Call Us for Immediate and Satisfactory Deliveries 
on Your Next Job 


LAA GA ANNIE EN AACN AT TCE TEES SS STATE AMEE I age 
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Do you make plastic molds? 


@ Cerro alloys are successfully used in making molds for casting 
plastics. Low temperature setting plastic materials can be cast 
in molds of Cerrobase 255° F. or Cerrotru 281° F. These molds 
may be made inexpensively by either spraying or casting. 


1. Sprayed molds—best for models made of non-metallic mate- 
rials, where heat conduction is poor. But can be used for 
metal models also. Alloy is sprayed directly on model. Full 
information for this process given on request. Since Cerro 
alloys are non-shrinking, surface detail and dimensions are 
accurate and no polishing is required. 


2. Direct cast Cerro alloy molds—models made of good heat 
conductors are easily reproduced in molds by casting alloy 
directly against them. Full information on request. 


3. For models with undercuts—mold can be cast in sections or 
produced by electroforming. By latter process, difficult surface 
contours can be molded by first investing model in flexible 
molding material such as latex. Then flexible mold is stripped 
from model, supported in plaster and Cerrobase pouréd in, 
producing a true metallic positive. This positive is electro- 
plated and the Cerrobase melted out. The mold shell is 
backed up with suitable material. Full information about this 
method on request. 





Information available on spray guns will be furnished on request. | 


CERRO DE PASCO COPPER CORPORATION 


DEPT. 8 40 WALL STREET NEW YORK 5, N. Y. 
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Punch Press Achieves Speeds 
of 1800 Strokes Per Min. 


A new high-speed punch press, kno, 
as the Hypermatic, has been announces 
by Lempco Products, Inc., Bedford, Ohig 
The press employs the use of a rotary mo, 
tion in actuating the dies. Four Crank. 
shafts are used; the upper two, rotating 
clockwise, drive the upper die head while 
the lower pair of crankshafts, counte,. 
clockwise in motion, drive the lower 4j, 
head. 

The die members are mounted betwee, 
the two die heads, the punch holder bein, 
fastened to the upper head and the ¢j 
holder to the lower die head. The punche 
and dies, therefore, have the same ota 
motions as their respective die heads, clos. 
ing and opening in each cycle of the crank. 





Producing “butterfly” lock washers at rat 
of 1700 per min. on this new high-sp 


punch press. 


shafts, giving the advantage of cutting the 
stock while it is actually in horizontal m 
tion (cutting the stock as it goes by). 
Speeds ranging up to 1800 strokes pe 
min. are possible. The high velocity te 
sults in about 10% cut and 90% break 
producing stampings with less burr, dis 


' tortion and draft than would be ordinaril) 


possible. On the press it is common prac 
tice to register the stamping so close to 
gether that length of scrap between blanks 
is less than the thickness of the metal an¢ 
the metal “stands up” instead of “mushing 


_ down” as is customary. 


This velocity also reflects itself in «' 
life. The quick, sharp “cut and _ break 
eliminates to a great extent the heat creat 


| ing friction. 


The stroke of the press is adjustable 
45 different positions. The adjustment ¢® 
be made on all four cranks simultaneous! 
The locking mechanism is positive; there 
no possibility of any of the crank mechat 
isms to slip out of adjustment. 

The feed mechanism of the press 
roller type, and feeds stock with precisio® 
at the highest operating speeds. [hie on 
roll speeds are synchronous. wit) both 
press speed and pitch of the part veins 
produced. The maximum in stock fete 
is approximately 5600 lineal in. per ™” 


(Continued on page 143) 
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ron model and 10,000 lineal in. 


x ~A n the 50-ton model. 
The feed roll mechanism can be used to 
feed st continuously or in cases where 
pilot pins are used for extreme accuracy 
‘generally, im progressive dies), the rolls 
may be “cracked” at any point in the cycle 


« that the stock may be carried through 
either entirely or in part by the die mem- 


bers themselves. For ease of handling 


S cock for the setup or die tryout, the feed 


rolls may be “cracked” manually by means 
of a hand lever. 


Powdered Alloy Has Strength 
and Density Near That of Tungsten 


A sintered alloy, known as Mallory 1000 
Metal, prepared by powder metallurgy 
methods, has been developed by P. R. Mal- 
lory & Co., Inc., 3029 E. Washington St., 
Indianapolis, Ind. This metal is said to have 
strength and a high density approaching 
that of tungsten. It is resistant to atmos- 
pheric corrosion and to certain acids, mak- 
ing it useful as fixtures in electrolytic 
processes. 

Its high modulus of elasticity, ranging 
from 20,000,000 to 40,000,000 Ib. per sq. 
in. combined with its high density and 
tensile strength, make it suitable for highly 
stressed parts such as balancing components 
and rotors. It is useful in both industrial 
and medical fields for radium containers. 
Unlike tungsten, Mallory 1000 Metal is 
readily machinable. 


Press Type Spot 
and Projection Welders Are Versatile 


A new line of improved roller-head, 
press-type spot and projection welders, 
ranging from 50 to 500 Kva. capacity has 
been announced by Progresswwe Welder Co., 
3050 E. Outer Drive, Detroit 12. These 
new welding machines are equally adapted 
to continuous high production runs and to 
handling of various types and sizes of work 
on a job-lot run basis. 

Provision can be made for pulsation 
welding, resistance-upsetting and resistance- 
brazing; also for pre-heating, post-heating 
or tempering of the work while still in 
the machine. 

Much of this versatility probably is due 
to the new method of frame construction. 
The frames are actually designed in two 
sections. The forward section of the frame, 
which has to take all the high stresses in- 

resistance welding with high 
Pressures, is of heavy construction. To this 
tion are attached the head, knee, platens 
Welding transformers are also 

1p} | from this frame section. 
ear section of the frame, in con- 
of relatively lightweight construc- 


ton | is actually a removable sheet 
Continued on page 144) 
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FIRECRETE 


The Standard in Castables 





FIRECRETE IS QUICKLY CAST—In less than 24 
hours from the time you pour Firecrete, your spe- 
cial refractory shape is ready. This quick-hardening 
refractory mixes and pours like concrete. It has 
negligible drying and firing shrinkage. Highly re- 
sistant to spalling, it is the ideal refractory material 
for furnace covers and bottoms, door lining, baffle 
tile, burner rings and other types of monolithic 
construction. 


Three types: STANDARD for temperatures up 
to 2400 F; H.T. for temperatures up to 2800 F; 
L.W. (lightweight, low conductivity) for tem- 
peratures up to 2400 F. 


FIRECRETE IS QUICKLY OBTAINED 
FROM YOUR J-M DISTRIBUTOR 


In your locality is a J-M Distributor who carries 
Firecrete. There are 300—strategically located 
throughout the country to give you quick service. 
Ask him about Firecrete or write for 
folder RC-17A to Johns-Manville, Box 
290, New York 16, N. Y. 


JOHNS MANVILLE 


JM 


PRODUCTS 









ns-Manville 





SPECIAL 
REFRACTORY SHAPES 
ready in less than a day! 
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(Research Pays Off 


ANNEALING silica ware is only one 
step in Amersil’s research program 
designed to produce silica and quartz 
ware that lasts longer on the job. 


Amersil now offers an engineering 
service which includes development, 
research, design, controlled manufac- 
ture of major silica ware units, selec- 
tion and purchase of auxiliaries—all 
under one contract—one responsibility. 


If you have a problem involving ex- 
treme temperatures and highly cor- 
rosive operating conditions—get in 
touch with an AMERSIL engineer. 





LASTS 
a 





2nnealed 
*_ ® 
ame on request, 


AMER SIL COMPANY Ine. 


| ENGELHARD | 


CHESTNUT AVENUE 


HILLSIDE 5, N. J. 
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Car type furnace, over- and under-fired, for 
annealing, normalizing, stress relieving and 
general heat treating. 


PROVEN 
FURNACE 
PERFURMANCE 


Dempsey designed over-and- 
under fired Car Type Fur- 
naces are being repeatedly 
reordered by satisfied users 
—proof of their ability to do 
many critical heat-treating 
jobs effectively. 

This furnace “of many uses” 
—equipped with precise auto- 
matic controls—insures even 
heat distribution and correct 
temperatures within the work 
and eliminates warpage and 
distortion through controlled 
heating and cooling cycles. 


Heat is supplied faster and 


more uniformly—saving time and producing better results—in heat ranges 
from 500°F. to 1800°F. and higher. Can be furnished with combination 
gas and oil burners—avoiding fuel shortage shutdowns. 


Send us your heat treating problems—there is a Dempsey Furnace rep- 


resentative near you. 


Write for Bulletin 3-4, Dept. 2 


FURNACES: Oil-Gas-Electric-“TAILORED” by DEMPSEY 
Meet every Heat Treating Need 


EMPSEY INDUSTRIAL FURNACE CORP. 
























metal enclosure. As a result, the 
of the machine is accessible for 
to be done on controls, electrica 
tions, etc. 

Machine operation is obtaine: 
either air or hydraulic actuation 


INLErigg 
ny Work 
CONNe, 


through 
On || 





One of the new line of press type rolle: 
head, spot and projection welding machine 


sizes up to 250 Kva. On larger machin 
hydraulic operation is standard. All 
chine sizes are available with throat dept! 
of 18, 24 or 30 in. (projection welding 
18 to 36 in., for spot welding. 

The 50- and 75-Kva. machines are of 
fered in two styles: a spot welder and ; 
projection welder. The projection welde: 
type machine is readily convertible for sp 
welding merely by adding spot welding 
horns, electrode holders and 
The straight spot welder with its swivelit 


elec trodes 


lower arm is also convertible to projecti 
welding, although this requires the add 
tion of 


] 


a projection welding type lowe 
knee and upper and lower platens 

Machines ranging from 100 to 250 Ky 
are offered as combination machines. Ot 
both projection and _ spot 
can be performed. 


these welding 


Automatic Shop Furnace 
of Improved Design 


A completely redesigned shop furnact 


made of fabricated steel instead of castings 


has been announced by Eclipse Fuel E ng! 
neering Co., 746 S$. Main St., Rockford, I! 


The unit is fully enclosed and houses a! 


working parts, protecting them against dus 


and damage and eliminating any possibilit) 


of workmen accidentally contacting any © 


the electrical or mechanical machinery 

The shop furnace is designed to n 
needs of shops requiring a small to 
furnace for hardening punches, 4! 
small tools. While designed for car! 
intermediate steels, high-speed steel 
handled satisfactorily. 


Although primarily designed for int! 
mittent use, it can be operated continuous’ 
with satisfactory results under fa orable 
conditions. 


MATERIALS & METHODS 
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ENGINEERS 
COMPANIES 
SOCIETIES 


Engineers 
William B. Brooks has established 


|, metallurgical consulting service at 


(102 Park Bldg., Pittsburgh 22, after 


broad experience in stainless and heat 


resisting steels, materials engineering, 
industrial corrosion, low alloy construc- 
ional steels, welding and radiography 
of welds and castings. He has been 
with the Alloys Development Co., other 
connections having been with Alle- 
sheny Steel Corp., Carnegie-Illinois 
Steel Corp. and Cramp Shipbuilding 
Co. He belongs to seven technical and 


i nl } 
Clai ChLUDS 


‘lfred W. Schultz has been made 
lirector of production and planning 
control, Warren City Mfg. Co., War- 
ren, Ohio, maker of fabricated steel 
frame presses and press brakes. Com- 
pany connections have been with 
Cleveland Punch & Shear Works Co., 
Clearing Machine Corp., Verson All- 
steel Press Co. and Midland Machine 
Co. He belongs to mechanical engi- 
ering and tool engineering societies. 


Dr. Wendell F. Hess, head of the 
elding laboratory of Rensselaer Poly- 
echnic Institute, has become head of 
the department of metallurgical engi- 
neering at R. P. I., succeeding Dr. 
Matthew A. Hunter. In the past three 
years Dr. Hess has received four na- 
tional prizes for research in metallurgy. 


Harry Oldham has been made 
superintendent, New Brunswick, N. J. 
toundry, Mack Trucks, Inc., having left 
foundry positions with Ford Motor Co., 
some of the time as superintendent, 
Magnesium foundry. His early foundry 


experience was gained in Scotland and 
England 


i Snyder, Jr. is now vice presi- 
K Engineering and Construction 


Div., Koppers Co., Inc., succeeding 
in F. Byrne who was killed May 30 
faryland crash of an airplane, 
casualties. He has specialized 
N Duilding of steel mills and associated 
Plants, constructing the first Kaiser rol- 


ing mil at Fontana, Calif. and mills in 
Argentina, Brazil, Sweden, France, 
Belgium and England. 
AUGI ST, 1947 


Davey Model 315 


DAVEY DEPARTMENTAL 
COMPRESSORS GIVE YOU 
THESE ADVANTAGES 


@ Power savings 
@ Lower air losses 
@ Maximum air operating efficiency 


@ Make plant expansions easy and 
economical 


@ Eliminate shutdowns due to 
compressor failures 


@ Air cooling eliminates water bills 
@ Ease of installation 


@ Reduced maintenance and 
replacement expense 


Write for Gulletin E-219 


DAVEY COMPRESSOR CO. 


IN LINE with today’s 
trend toward employment of small 
departmental compressors instead 
of one large centralized machine, 
Davey offers a complete line of 
industrial units. 

These are available in 60, 
105, 160, 210 and 315 c.f.m. 
capacities. And every Davey has 
GUARANTEED LIFETIME VALVES. 


DAVEY COMPRESSOR CO. « KENT, OHIO 





Johnson Steel Spring Wire (XLO 


Dealers in Principal Cities 





Music Wire) is available in a 
wide range of sizes from .003” 
(38,206 ft. to the Ib.) up to 
.200” (9 ft. to the Ib.). Pro- 
duced with micrometer preci- 
sion. this wire of a thousand 
uses — springs, wire forms, 
appliances. This quality prod- 
uct is available from Johnson 
sales offices. 


JOHNSON 


ot one 


NEW 


YORK 


AND WIRE 
WeRKCESTER TT, 


AKRON 


COMTAmT, 
MASS. 


DETROIT CHICAGO LOS ANGELES 


LN 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 
lions of pounds; clearly the 
method they use is worth 
noting: 





Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 


| : 
», Master Hands on Intricate Jobs use 
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The accepted melting tool in brass roll- 
ing mills throughout the world. 





AJAX ELECTRIC FURNACE CORP. 
1108 Frankford Avenue 
PHILADELPHIA 25, PA. 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY 





" AJAX InpuctioN MELTING FURNACE 


WYATT 






ASSOCIATE AlAl METAL COMPANY, Non-Forrous ingot Motels ond Alleys fer Foundry Use 
2 GLECTROTHERMIC CORPORATION, Ajanx-Nerthrup High Frequeacy induction Furaece: 

COMPANIES: Aint CLECTRIC COMPARY, INC., The Ajex-Moltgree Electric Selt Bath Fersece 
AJAL ENGINEERING CORPORATION, Ajax-Tame- Wyat! Aluminum Melting induction Fureaces 
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Randolph J. Roshirt is appoint 
general manufacturing Manager, Boh 
Aluminum & Brass Corp., in charge of 
all 14 plants. He has been Close 
identified with metallurgy and mapy. 
facturing of nonferrous metals for 3) 
years. Since 1935 he has been in dire 
charge of all of Bohn’s foundry prody 
tion. 


Hugh J. Fraser, vice president, Inter. 
national Nickel Co., Inc., has bee 
placed in charge of all plant operatiog: 
in the United States. John A. Mar; 
assistant general manager, Huntingtoy 
Works, has been made Mr. Fraser; 





assistant. Joseph M. Weldon has been 

appointed assistant to H. J. French, 

vice president, having joined Interna. 

tional Nickel from Union Carbide 4 
Carbon Corp.’s research laboratory anc 
having been a naval aviator during the 
War. 

Rudolph Furrer has been elected vice 
president in charge of engineering, 
American Car & Foundry Co. He 
served on the War Metallurgy Con- 
mittee and as a special consultant in 
ordnance research and development 
He has been associated with Allis 
Chalmers Mfg. Co., A. O. Smith Corp 
and U. S. Steel Corp. 


F, L. Ebersole, formerly mechanica 
engineer, American Rolling Mill Co, 
has joined Loewy Construction C 
Inc., New York, as assistant chief eng: 
neer, Rolling Mill Div. For over >) 
years he has been an engineer in the 
steel industry. 


E. D. Spicer has been put in charge 
of the manufacturing policy of Gen 
eral Electric Co., continuing as a mem- 
ber of the president's staff. He joined 
G. E. in 1924 and was works manage! 
before becoming a vice president. 


Dr. William E. Good, Westinghouse 
physicist, has been granted a years 
leave of absence to aid in atomic energy 
investigation at the Argonne Nationa 
Laboratory, Chicago. Recently he 
helped perfect a microwave spectfo- 
scope, to serve as a valuable new (00! 
for chemists. 


Col. Leslie S. Fletcher will serv 
technical director for Sam Tour & 
Co., Inc. and its affiliate, the America 
Standards Testing Bureau, Inc., Nev 
York. In recent years he has bee! 
prominent in army ordnance develop 
ment. 





Lloyd W. Hackley is now superinten 
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ent, production planning, American 
“steel & Wire Co., having joined that 
B-ompany in 1937 as industrial engineer 
at the Consolidated Works in Cleve- 
Bland. 

» Leonard R. Scribner has become chief 
3) Bi engineer, Tantalum Sales Div., Fansteel 
re: ee Metallurgical Corp. He did graduate 





duc work at the University of Illinois in 
che research group in rare metals and 
ter. earths. 
een 
Ons Louis Walter Kempf, assistant direc- 
r| vor of research, Aluminum Co. of 
ON America, died in Cleveland, June 14, 
er § frer an extended illness. He had 
een achieved international recognition as a 
Ich, scientist, author and inventor during 
Na- his 23 years with Alcoa, which he 
 & joined as a research metallurgist. He 


invented numerous aluminum alloys 
and was author of many technical 
papers now regarded as standard refer- 
nces. He had several hobbies, includ- 
ng English literature, amateur photo- 
He graphy and classical music. 


. Companies 


SKF Industries, Inc. has launched a 
two-year modernization and expansion 
program, involving over $4,000,000 to 
equip its two Philadelphia plants with 
new machinery capable sometimes of 
operating from two to six times faster 

bearings manufacture. Thus, one 
can now cold form rollers for spherical 
bearings that eliminates turning opera- 


CLONS, 
Carnegte-Illinois Steel Corp. has 
.- taken in 300 undergraduates from 
; scores of colleges for summer training, 


thus reducing from five to three years 
the practical training period to become 
tull-fledged engineers after graduation. 
[he money they earn with Carnegie 
will help them defray college expenses. 


Three informative and entertaining 
| movies On magnesium have been re- 
cased by Dow Chemical Co.: “The 

Working of Magnesium,” “This is 
Magnesium,” and “Treasure from the 
Sea, all being 16-mm. films. They are 


. ble on a free loan basis from 


|. Hooker, Advertising Dept., Dow 
Chemical Co., Midland, Mich. 

An independent agency for sam- 

pling, testing and certifying of mate- 


tals has been organized as the Ameri- 
se Standards Testing Bureau, Inc., 44 
tinity Place, New York. It has been 
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SPEED UP 
SHEET 
HANDLING ' 


WITH SAFETY 


Not only do C-F Sheet Lifters make full 
3-dimensional (side, end and head room) use 
of storage room possible, they handle any sheet 
stock in loading, carrying and unloading opera- 
tions faster and easier with safety for men and 
materials. C-F Lifters can handle loose or 
bundled stock in and out of storage in closer 
quarters because one man end or remote cab 
control of Lifter is out of the way. Only mini- 





FOR MEN AND MATERIALS 


mum space between sheet piles is necessary for 
Lifter carrying angles to move in. 

Long carrying angles give full protection to 
sheet edges and tong action of lifter arms pre- 
vents sheets from slipping or sliding. Sliding 
lock bar (optional equipment) quickly adjusts 
legs to accommodate different stock widths. 

C-F Lifters are available in capacities from 
2 to 60 tons or larger to meet your requirements. 


Write for new illustrated Bulletin 


P Vacumatic 
4 to 2 HP. 
nome eS ..: d valving 
1d piping on dina 
fon te ir 
. moun net 
: ciently cel cabinet: 
efi \ nal grey steel 
ac : te 
bla 1g” joggle relie) a 
_ * uP 
modate 


Nitralloy Pp 


16 


+ 
bel! 1°” 


diamete! ther one 


with e} 


. 
~ «tations, 
P al > . 
yvacuYU 1 Tale Wrelhicheh 


shen a 
ena | desirs 


EST. 1918 


details, a 
n attractive 


The 


will accom: 
ac oe 


or two 


available AC. of D.C. 


*1.SHOR 














See the KERR VACUMATIC 





in our new catalog ‘’Preci- 
sion Casting by the Lost 
Wax Process” — 32 pages 
of information, equipment 


in 


and “know-how”. Send 


for your FREE copy today! 





Precision Casting Sales and Engineering 


64 W. 48th St. © New York 19 
Dept. M. 
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“Using a competitive soluble oil, 
this manufacturer was getting 





from twenty to twenty-five holes 
per carbide drill, being used on , 
angular crankshaft oil holes. The 
drills in many cases were seizing 
and flaking as they became dull. 
Production rate was very slow 
and cost per crankshaft much 
higher than they had anticipated. 
SOLVOL LiquiD CuTTING COMPOUND 
was put on the job at a twenty 
to one dilution. Drill life immedi- 
ately increased to sixty-five holes 
per drill. Flaking was eliminated 
entirely. The production rate ac- 
| cordingly increased with reduc- 
tion of crankshaft machining 
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This actual performance report 
from Stuart's files provides 
additional proof that the right 
cutting fluid can make the 
difference between profit and loss 
on many metal-cutting operations. 
Put an experienced Stuart en- 
gineer to work on your cutting 
problems... his service, supported 
by complete specialized laboratory 
facilities, is available for the asking. 


STUART serccce goes 
with every barrel i> 
WRITE FOR DETAILS | j 


n.a. Stuart (ji 


2745 SOUTH TROY STREET, CHICAGO 23, ILL. 
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organized to permit expansion of the 
testing and quality control services 
formerly rendered by Sam Tour & Co., 
Inc. 


The } ork Electro-Cast Corp., maker 
of pure copper castings produced elec- 
trolytically, will move into a newly 
purchased plant at Spry, Pa. in August. 
The company claims its process per- 
mits reproduction of the finest detail 
in pure copper. 


The Cressell Stainless Steel Co., 333 
N. Michigan Ave., Chicago 1, has been 
formed as a sales service engineering 
| company to handle stainless ‘steel in 
| 





all forms. It is headed by Edward G. 

Cressell, who has in the past been con- 
| nected with three stainless steel man- 
| ufacturers. 


Federated Metals Div., American 
| Smelting & Refining Co., has been 
| licensed to manufacture and sell “Ever- 
dur,” a silicon bronze alloy originally 


produced by the American Brass Co. 


The Youngstown Sheet & Tube Co. 
has been licensed to manufacture “Hi- 


Steel,” a low alloy structural steel, by 
the Inland Steel Co. 


A compressed handbook and guide, 
“Nickel and High Nickel Alloys,” is 
being distributed by the International 
Nickel Co., 67 Wall St., New York 5. 
Written by Dr. Norman E. Woldman, 
consulting metallurgical engineer, it 
Originally appeared in MATERIALS & 
METHODS and is now available in re- 
print form. 


The Pittsburgh Steel Co. has ac- 
quired the Johnson Steel & Wire Co., 
Inc., Worcester, Mass., maker of high 
carbon wire for the automobile, rubber 
tire, textile and musical instrument 
industries. 


Ai Reduction Sales Co. has added 
another oxygen manufacturing plant 





| at Baton Rouge, La. at which the 


superintendent is J. L. West, with the 
company a quarter century. 


The Hunter Pressed Steel Co., Lans- 
dale, Pa., maker of precision springs, 
has inaugurated a new service to cus- 
tomers in the form of a “QR” or quality 
report by mail on an order imme- 
diately after final inspection. The re- 
port presents information most needed 
and in a way most easily understood, 
being in the form of a frequency dis- 
tribution of the test load values. 


The Charles L. Jarvis Co., Middle- 
town, Conn. has acquired the Dowding 


BRICKSEA| 


REFRACTORY COATIN; 


og AR 








ee 


ABRASION 


ROTECTION against abrasion is an § 
outstanding advantage of Brickseal, 
Here are two refractory bricks, one & 
coated with Brickseal, the other un. 
coated. They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emer 
wheel. Hot and cold, the Brickseal. 
treated brick resisted the abrasion -see 

below. 





Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden ten- 
perature changes. Brickseal is also 4 
mortar for laying up refractory walls. 

























Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 


TRY IT YOURSEL 


‘Z are on your ‘ 
emery wheel | 









om 


Two bricks bonded 
together and par 
tially coated with 
Brickseal will o¢ 
mailed to you on 
request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So, Hoover St., Los Angeles, Calif. 
1029 Clinton S$t., Hoboken, New Jersey 
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Div., Henry L. Hanson Co., N. Attle- 
6 i 2 boro, Mass., the latter company special- 

Z izing in engineering and finishing taps 
# and dies. 


Alum in unm The Pittsburgh Works, Alllis- 


Chalmers Mfg. Co. will experience a 


en niente 
SSS 





construction and expansion program 
; a n g costing several million dollars. A new 
; _ | building will be devoted largely to the 


production of transformers. 


| 
B r a Ss Ss | A. F. Davis, Lincoln Electric Co., an- 
| nounces two prizes to best student 
_ authors on welding. John W. Price, Jr., 
| Rose Polytechnic Institute, wins $200 
| for an article on “Atomic-Hydrogen 
Arc Welding,” while Howard Sanders, 
Cornell University, won $150 on 


“Welders in Diving Suits.” 








HOPS using the Oakite 


Compound No. 34 treat- | 
| ment are finding it a cost- The Carborundum Co. has started , | 
ree peor ston agi = tn construction of its first major building | | 
San & to e problem orf suriace aaae cal : | 
the 1 00,06 é yram. | 
eal, conditioning of non-alclad a $15,0 000 ee sna | | 
one and copper-bearing aluminum This will be known as a Maintenance é 
un: alloys. building. 
ha = , 
= Lupomatic Industries, Inc. has been 
er} 0 A K | T F organized to take over the operations 
eal. of the former Lupomatic Tumbling 
See | | Machine Co., Inc., offices and plant to 
C 0 M Pou N p N 0. 3 4 | remain at 4501 Bullard Ave., the 
lays | Bronx, New York. 
‘ur ; 
oni, | Eastern Brass & Copper Co., Inc., 


... is a scientifically formu- 
rate lated acid material. It may be 
an. used successfully in connec- 


warehouser and processor of quality 
metals. has transferred warehouse and 





‘ . ° 2 . + ° . . s > 

ta tion with such shop practices executive offices to their own building ae beauty and ren 
+" as— at 1122 E. 180th St., New York, thus bility, it is extremely fl “ 
lls. quadrupling their space. ible and ve . 


Deoxidizing aluminum before rsatile in appli. 





‘ , Cati 
spot welding or anodizing The Meehanite Metal Corp.., New 0n, 
Rochelle, N. Y., has licensed the Build- — 
. ° ° Cc . . 
Removing oxide from brass ers Iron Foundry, Providence, to make wera information, 
\ Meehanite castings. E Prete Electric Co, 
Producing smut-free, etched es Bett 5. , Sup, es Departmen 
. sas Officials and engineers of the Pztts- Syracuse 1, New Y,.2” 
surfaces prior to painting ‘New York 


burgh Steel Foundry Corp. have been 
Oakite Compound No. 34 surveying the possibilities of building 
should fit profitably into your | asteel mill in Argentina. The company 
production picture. An easy promises ability to build a steel rolling | 
way to find out is to call your mill there which will be producing 18 


nearby Oakite Technical Ser- asi Pi 


glad to make test runs in your A new branch plant of the Tzmkez. 


er Fe) 















prey 
ee 


shop. Oakite formula-fitting Be nliss Masias tn tone tee ait} is 
service is FREE. Drop a card “4 O en CATINA & re las Deen Openec in ; 
to address below today. St. Thomas, Ontario, construction hav- 


ing been started May 15, 1945. 
More than $255,000 has been 


OAKITE PRODUCTS, INC. awarded by General Electric Co. in 
32H Thames Street, NEW YORK 6, N.Y. 
Technical Representateves on Principal Cities of U.S. & Caneda 


ake 


3 
: 
: 

= 


aE 


scholarships and loans for educational! 

| purposes since the program started in 
| 1922. 

Campion Laboratories Div., Cam 

| pion-Detroit, specialist in measuring 

| and control work, has purchased a new 


Specialized Industrial Cleaning building at 9212 Central Ave., De- 
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better get in touch with 
PAUL & BEEKMAN 


Are your sales suffering because your product 
weighs too much? Is your capacity limited 
because of the manufacturing process in- 
volved? Are your production expenses up be- 
cause of high material costs? . . . Any or all 





of these problems might be solved by using 
the right metal stamping where you're now 
using another type of construction. 


Paul and Beekman, Inc. knows metal stamp- 
ings. We produce them in all types—from 
mild steel, stainless, copper, aluminum and 
brass. We make them fast and we make 
them right, because we have the plant, the | 
personnel and the organization to do just 
that. 


If you think the use of precision stampings 
might enable you to put out a better product, 
faster, at less cost . . . call on Paul and 
Beekman, Inc. Write us for literature explain- 
ing our complete service. 








PAUL & BEEKMAN, INC. 


18th & Courtland Streets * Philadelphia, Pa. 
Subsidiary of Portable Products Corporation 
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ENGINEERS 


COMPANIES 
SOCIETIES 





Societies 


A new electrical product group of 
11 companies making apparatus for 
induction and dielectric heating is an- 
nounced by the National Electrical 
Manufacturers’ Assn. It is known as 
the Induction and Dielectric Heating 
Apparatus Section, the chairman being 
Dr. H. B. Osborn, Jr., sales manager, 
Tocco Div., Ohio Crankshaft Co. 


The American Electroplaters’ Society 
announces establishment of a new re- 
search project on the disposal of plating 
room wastes. After study of existing 
literature, there will follow laboratory 
and pilot plant investigations and co- 
operative work in industrial treatment 
plants. 


Preparation of standard specifications 
for cold-drawn steels has been under- 
taken by a new division, XVII, Cold- 
Drawn Steels, of the Society of Auto- 
motive Engineers iron and steel tech- 
nical committee. The end in view will 
be betterment of such parts as studs, 
bolts, shafts, pinions, axle tubes, frame 
supports and shackle pins. The chair- 
man is Howard M. Smith, Wyckoff 
Steel Co. 


The National Assn. of Relay Manu- 
facturers has just been formed, the first 
goal being to establish a code of stand- 
ards by which electrical relays may 
be tested and rated. The president is 
Ralph T. Brengle, Potter & Brumfield 
Sales Co., Chicago. 


The Electric Metal Makers Guild, 
Inc., has elected officers as follows: 
President, R. H. Frank, Bonney Floyd 
Co., Columbus; vice president, A. J. 
Scheid, Jr., Columbia Tool Steel Co., 
Chicago Heights; secretary-treasurer, 
D. L. Clark, Simonds Saw & Steel Co., 
Lockport, N. Y. 


Francis B. Foley, Philadelphia metal- 
lurgical research head, has been nomi- 
nated president, American Society for 
Metals, which is tantamount to election 
when the society meets in Chicago in 
October. He is at present national vice 
president of the ASM. 


The Instrument Society of America 
will hold its second instrument confer- 
ence and exhibit at the Stevens Hotel, 


| Chicago, Sept. 8 to 12, and has extended 


invitations to engineers of all countries 
to attend. Interpreters and informative 
service facilities will be provided. A 
special luncheon will be tendered 
foreigners Sept. 10. 






Raymond B. Tripp, executive Vic 
president, Ohio Forge & Machin 
Corp., has been elected presiden; 
the Drop Forging Assn. 


Harnisc 
bene” 


Hayes, 
Agency 
’ A Haynes 
The Malleable Founders Society ha Acenc) 
elected as president Wilson H. Mo, 
arty, National Malleable & Stee| Cag. 
ings Co. The society awarded js, Mime !ndione 
Charles H. McCrea medal to George a 
E. Bean, managing director, Wilming. F 
ton, Del. Works, Eastern Malleabje fee os 
Iron Co., for his work on the handboo, J 

“American Malleable Iron.” a. 

The American Society for Testino 

Materials has elected as president T Johns-| 
A. Boyd, head, fuel department, Re. BR fe 
search Laboratory Div., General Motors 


hnso 
Corp. : vette 
The American Institute of Physic; — 


has appointed as its assistant directo; 
Cleveland Norcross, formerly executive 
secretary of the Office of Scientific Kemp.. 
Research and Development. He is {. 9 4" 
ling a newly-created post. The Institute 


has 9000 individual members. ya 
The Industrial Furnace Mfgrs. Assn, 
with 45 members, elected as president J Loke 
William Adam, Jr., Ajax Electric Co, IB “°° 
Inc., at their recent annual meeting at Leban 
Hot Springs, Va. He succeeds C. F. § 4"° 
Olmstead, Lee Wilson Engineering Co, Leeds 
Inc., who continues as director. Other Agencs 
directors elected were: One year term, Lenay 


J. J. Walker, C. I. Hayes, Inc.; J. Earl For 
Frazier, Frazier-Simplex, Inc., and F otis 
W. Brooke, Swindell-Dressler Corp— Lindb 
for two years, R. T. Cadwell, Holcroft A gene 
& Co.; W. E. Borbonus, R-S Products 
Corp., and S. W. Fletcher, J. O. Ross 














Engineering Corp. yet 
Mahi 
Agen 
Meetings and Expositions tas 
Ni 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, bi-monthly ry 
meeting. San Diego, Calif. Aug _ 
26-29, 1947. Met 
AMERICAN SOCIETY OF MECHANI- Agen 
CAL ENGINEERS, fall meeting Mic! 
Salt Lake City, Utah. Sept. 1-4, D 
1947. Ages 
INSTRUMENT SOCIETY OF AMERICA, Mic 
conference and exhibit. Chicago, Age 
Ill. Sept. 8-12, 1947. . 
PORCELAIN ENAMEL INSTITUTE, a0- Mil 
nual forum. Columbus, Ohio ase 
Sept. 10-12, 1947. Mo 

NATIONAL PETROLEUM ASSOCIA- 
TION, annual meeting. Atlantic Mo 
City, N. J. Sept. 17-19, 194 ” 
NATIONAL MACHINE TOOL BUILD- Mc 
ERS’ ASSOCIATION, Machine Too! | 
Show. Chicago, Ill. Sept. 17-29, abi 
1947. Me 
ASSOCIATION OF IRON & STEEL EN { 

GINEERS, annual meeting. Pitts 

burgh, Pa. Sept. 22-25, 194:. 
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by T. C. DU MOND 


No Pork on These Pigs 


Perhaps you, as we, have often won- 
dered why the term “Pig” was applied 
to a piece of iron or other metal. The 
name comes from an old method of 
making iron whereby the liquid metal 
was run from the furnace into a sand- 
lined runner that fed into a number of 
smaller troughs where the iron cooled 
and hardened. Someone likened this to 
a sow and her suckling pigs, thus the 
name. This fact was gleaned from 
Steel Horizons, the AISI publication. 


Straw in the Wind? 


Here is something we have been 
preaching right along. A redesign of 
existing products to take advantage of 
better materials and methods of proc- 
essing them has made possible reduc- 
tions in price of from 5 to 25% in 
conveying equipment. The achieve- 
ment was made by Island Equipment 
Corp., New York, on some equipment, 
leading to a plan to reexamine and 
redesign every item in its line to carry 
the program to its logical conclusion. 


Every Dog Has Its Day 


We hope that labor takes enough 
time to perfect a change in attitude so 
that by the time Sepvtember 20 rolls 
around it will not mar the idealistic 
aims of American Management Day. 
Sponsored by the National Association 
of Foremen, the special day is to be the 
final event of the convention of the 
Foremen’s group. It would seem that 
it is about time good management at 
least had a day named for it. Days and 
even weeks have been named for much 
less worthy groups and less lofty pur- 
poses. If this thing takes hold and 
attains the same stature as Labor Day, 
we can look forward to another holiday. 
This year’s celebration is being staged 
in Los Angeles. 


Drawing Things Pretty Fine 


We can sympathize with the man 
who writes the Ohmite News. He once 
mentioned that the smallest tungsten 
wire ever drawn had a diameter of 
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0.00018 in. and that it could not be 
seen without magnification. Within a 
few days he was brought up short 
when the mail delivered him mounted 
samples of wires having diameters of 
0.00016, 0.00035 and 0.00001 in., 
respectively. The fact that added in- 
sult to injury was that even the smallest 
wire could be seen with the unaided 
eye, under proper light. The wires 
shown were samples of the types used 
in fuse manufacture and are handled 
every day. 


Inert Arc Welding of Nickel 


In our April issue we ran an article 
on the use of Inert Gas Shielded Arc 
Welding. One point in the article 
was somewhat in error, we are advised 
by Mr. K. M. Spicer of the International 
Nickel Co. Mr. Spicer points out that 
at the present time Monel and pure 
nickel are not welded in too satisfac- 
tory a manner by this process. It seems 
that these two materials are not joined 
with sound, pore-free welds. There- 
fore, inert arc welding is not generally 
recommended. The reason being that 
Monel and pure nickel are usually ap- 
plied where corrosive media are to be 
handled, and the porosity might lead 
to premature failure. This particular 
problem is now being investigated in 
Inco Laboratories and there is high 
hope that methods can be worked out 
so the Heliarc process can be recom- 
mended without qualification in the 
very near future. The problem is now 
near solution with Monel through a 
slight change in melting practice. 


Casting Bread Upon the Waters 


A preview of practices which may 
become general among producers of 
industrial equipment is given by a 
recent news release on behalf of Lester- 
Phoenix, Inc., producers of molding 
equipment for plastics. Realizing that 
the only time molding machinery can 
be sold is when producers of molded 
plastic parts are kept busy, Lester- 
Phoenix is going to promote the ad- 
vantages of such parts. The basic 
philosophy is that those who supply 
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an industry with equipment or mag. _ BART 
rials should do all in their power j M. 
promote that industry. In that Way all wLey 
segments of the said industry q, gt CAS 


ROS 


prosper together. Materials manufy. " 
onroe 


turers have worked this way in the 
past, but it is not often that machine 
manufacturers publicize and promo, 
the use of products their maching 
work on. 


What Is an Engineer? 


Recently we saw a definition of ap 
engineer which we will publish with. 
out any additional comment pro or 
con: “An Engineer is a person who 
passes aS an exacting expert on the 
basis of being able to turn out with 
prolific fortitude infinite strings of J, ARN 
incomprehensible formulae calculated 
with micromatic precision from vague 

; ad > : ZELLN! 
assumptions which are based on debat- 
able figures taken from inconclusive (jf. FOS! 
experiments carried out with instru 
ments of problematical accuracy by 
persons of doubtful reliability and 
questionable mentality for the avowed 
purpose of annoying and confounding sri 
a hopeless chimerical group of fanatics Hy s x; 
referred to all too frequently as Engi- (fonxou 
neers.” 

On second thought, we will say the 
description could be improved by the 
judicious insertion of a few periods 
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Ignition of Magnesium Alloys 


One of the authors of the July 
article on the ignition of magnesium 
alloys during heat treatment—C. B 
Willmore—wants to point out that 4 
false impression might be obtained due 
to an omission in the article. This point 
concerns the effect of organic mattef. 
Organic matter appears harmless when 
heated slowly with the furnace load. 
But when organic matter such as oil 
contacted magnesium sheet when the Yu 
temperature of the sheet exceeded the ithe 








autogenous ignition temperature of oe 
the organic matter, then the latter pf0- ad 
duced a flame which ignited small Tipwside 
magnesium slivers from whence the a 
fire spread to the entire load. Oil drip- _ 
ping from a fan or any other source a 
could cause such a fire, and such cause’ BiiMor eg 
of fires cannot be considered remote. ey 
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